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Membership Committee 

One of the seven standing committees of the Union Is 
called the membership Committee, it functions under the 
ex-offlclo chairmanship of the president-elect as an over- 
sight committee on matters of broad concern to members 
but not within the specific purview of any of the othdr six 
committees. The Membership Committee has three such 
mailers under consideration: AGU's sectional organization, 
the history of geophysics, and the conduct of Chapman 
conferences. 

First, there appears to be a widespread feeling that some 
features of our sectional organization have become awk- 
ward and perhaps obsolete. This problem Is both chronic 
and welcome because of the cross-disciplinary nature of 
tha Union and the progressive evolution of new relation- 
sNps among disciplines. One question is whether the name 
and organization of the Solar- Planetary Relationships Sec- 
tion are adequate to represent its evolving subject matter 
and lo capture the loyalties of research workers. An active 
and relatively dear attempt to address part of this question 
Is the proposal that SPR's Aeronomy Division and the Me- 


teorology Section be combined to form a new Atmospheric 
Science Section. 

Another organization question Is whether the diverse 
subject matter of the Planetology Section might be more ef- 
fectively represented If dispersed among the traditional sec- 
tion on geodesy, tectonophyslcs, meteorology (or atmo- 
spheric science), etc. It is the maturing of planetology that 
suggests its dispersion Into the other sections: In addition, 
such a realignment may make AGU more attractive relative 
to the Division for Planetary Sciences of the American As- 
tronomical Society (DPS/AAS). DPS/AAS activities parallel 
those of our Planetology Section lo a considerable degree, 
but they do not enjoy the Interplay with the relevant geoscl- 
enoes that Is afforded by the meetings and journals of the 

To take effect, any proposed change in sections must be 
endorsed by the Committee on Statutes and Bylaws and 
then approved by the Council as an amendment lo the By- 
laws. 

Second, the history of geophysics is a matter of increas- 
ing interest; at AGU's Spring Meeting, two sessions of invit- 
ed papers were devoted to the subject. To explore ways of 
fostering this Interest, the president is appointing a special 


Committee on the History of Geophysics to make a report 
to the Council in December 1981. 

Third, the conduct of Chapman conferences has been 
largely entrepreneurial, sometimes with little help from the 
headquarters staff. We favor strong staff support; we be- 
lieve that the Council will also lavor such support if the an- 
nual number of topical conferences and their registration 
fees make such functions self supporting. A move in this di- 
rection may sen/e lo capture a diversity of topical confer- 
ences and serve the membership better by Integrating such 
conferences into the Union. 

We solicit your comments on the above matters and on 
any other questions that you Judge to be of general con- 
cern and not wilhln the cognizance of other committees. 

The next meeting of the Membership Committee will be in 
early autumn. 

James A. Van Allen, Chairman 
L. Thomas Aldrich 
Clarence R. Allen 
Helmut E. Landsberg 
Worth D. Nowlin, Jr. 

Paul H. Serson 
M. Gordon Wolman 


Hydrologic Effects of 
Mount St. Helens’ 1980 
Eruptions 

M. F. Meier, P. J. Carpenter, and 
R. J. Janda 

U.S. Geological Survey 
Tacoma, Washington 

The May 18, 1980, eruption of Mount St. Helens caused 
an Immediate destruction of life and property and profound- 
ly changed the local environment. Hydrologic effects of the 
event persist to this day and may have additional drastic 
Impacts on property and, perhaps, life In the years ahead. 
The most serious and potentially persistent hydrologic 
problem Is the sedimentation in the Toutle and Cowlitz river 
systems initiated by volcanically generated mudflows and 
aggravated by massive erosion In the devastated area. 

This sedimentation has drastically reduced the carrying ca- 
padty of these streams. Flood flows this winter and spring, 
whether caused by rainfall, snowmelt, outbreaks from de- 
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bris-dammed lakes, or by volcanically Induced snowmelt, 
may not be contained within river channels. Ash deposits 
and developing drainage systems provide a continuing 
source of sediment flow. Destruction ol forests and burial of 
the forest litter under ash has changed the Infiltration char- 
acteristics of drainage basins near the mountain. 

Mudflows coursed down all major drainages on Mount 
St. Helens during the cataclysmic May 18, I960, eruption. 
Several did not travel beyond the base ol lha mountain. 
However, mudflows from the east side ol the mountain 
flowed Into Swift Reservoir, and a major flood traveled 
down the South Fork Toutle, Toutle, and Cowlitz rivers. Lat- 
er In the day the most disastrous mudflow flowed down the 
North Fork Toutle and Toutle rivers and into the Cowlitz 
and Columbia rivers. 

Mindy Brugman (see Information contacts below) esti- 
mates that about 5-10 m of snow and ice was removed by 
hot ash flows from the Nelson, Ape. and Shoestring glacier 
areas on the east slope during the early phase of the May 
18 eruption. This produced about 4 lo 7 ■ 10® m 3 of liquid 
water, causing major mudflows along the Smith and Pina 
creaks and the Muddy River. Allhough these mudflows 
surged downvalley at deplhs of up lo 20 m. the thickness 
of scour or deposition was generally a meter or less, ac- 
cording to Holly Martenson. About 14 10 6 m 3 of this mud 

was deposited in Swifi Reservoir (22 km downstream from 
the mountain) during the period 9-12 A. M., with a peak In- 
flow rate exceeding 1700 m 3 /s, according to John Cum- 
mans. The geometry of the resulting deposits and scour 
lines suggests that peak mudflow velocities locally exceed- 
ed 30 m/s (100 km/h). 

Hot ash flows removed an estimated 5 to 8 / 10 m of 
snow and Ice from Toutle and Talus glaciers on the west 
slope, In the headwaters of the South Fork Toutle River. 
John Cummans reports that by 8:50 A.M. a flood of water, 
trees, and mud was passing a point 7 km downstream from 
the mountain on the South Fork Toutle River. This flood 
traversed the next 34 km at an average speed of 7.2 m/s 
(26 km/h) but locally moved as fast as 30 m's (100 km/h). 
By 1 30 P.M. the flow had progressed Into the Cowlitz Riv- 
er at Castle Rock (83 km from the source), and by 5:00 
P M It had crested at Longview near the junction of thB 
Cowlitz and the Columbia rivers (11 1 km from the source). 
At the Silver Lake gaging station on the Toutle River the 
gage height exceeded by 0.3 m the previous flood of re- 
cord (1220 m 3 /s). , . 

The most spectacular hydrologic consequence of the 
May 18 eruption (and probably the one with the greatest 
persisting hazard to man) was the flood and mudflow se- 
quence that coursed down the North Fork Toutle, Toutle, 
and Cowlitz rivers. The cataclysmic avalanche, blast, and 
eruption, at 8:32 A.M., deposited a huge (2.5 x 10 m ) 
pile of rock debris, ash. hot pyroclastic deposits. Ice blocks, 
malted snow and Ice, and organic materials in the up- 
stream 18 km of the North Fork Toutle River valley. Mindy 
Brugman estimates that 70% (1.3 x 10 m 1 of the moun- 
tain's glacier Ice volume was Included, largely as melt wa- 
ter In this debris pile. Additional water was probably sup- 
' piled from Spirit Lake, which was raised 60 m, and perhaps 
! other water was derived from 
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Sit ttud failure required a fluid pressure equ valent 
Hd water head roughly 300 m over the entire (allure sur- 
face Thus virtually tha entire avalanche mass was water 
saturated. Spectacular rootless phreatic eruptions took 
SS along North Fork Toutie River valley as water and hoi 
rwroclB8tlc flows came Into contact. 

^SurDrisingiy, no flood or mudflow of any consequence 
moved further down this drainage during the morning of Ihe 
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Cross sections ol the Cowlitz River near Castle Rock. Washington, 
before and after the May 18. i960, eruption Bankroll discharge te 
2.150 nvVs. 


North Fork Toutle River. This mudflow devastated lumber 
camps, bridges, homes, and other buildings along Ihe 
North Fork and the main stem of the Toutle River. Accord- 
ing to John Cummans, the mudflow had the consistency ol 
fresh mortar, with buildings and loaded logging trucks float- 
ing high, and it navefed to the mouth of the Toutle River at 
an average speed of only 2 m's (7 km/h). However, super- 
elevation of the mudflow at stream bends indicates that lo- 
cal velocities commonly were In the range ol 7-8 m's (ES- 
SO km/h). At the Silver Lake gaging station on the Toutle 
River Ihe gage height exceeded by 9.1 m the new record 
stage recorded 8 hours earlier from the South Fork mud- 
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flow. In sleep reaches the mudflow caused channel ero- 
sion: In gorilla reaches, channel and floodplain deposition. 

This huge mudflow Ihon progressed down ihe Cowlitz 
River, depositing about 2.5 * 10 7 m 3 of mud and debris in 
Ihe channel and on the floodplain, and by ihe next morning 
had deposited more than i .4 .< 10 7 m 3 of debris in Ihe Co- 
lumbia River, blocking Ihe passage of large ships between 
Portland, Oregon, and the Pacific Ocean. At the Cowlitz 
River gaging station at Castle Rock the streambed was 
raised aboul 5 m. drastically reducing the carrying capacity 
of the channel. According to Ron Lombard, Ihe river siege 
Just before ihe mudflow was 5.43 m, and Ihe How was 1 74 
te 'S; Hood stage was considered to be 13.2 m, corre- 
sponding to a Ifow of 2150 m 3 /s. On May 20. 2 days after 
the mudflow. Ihe slage was 12.9 m, with flow ol only 174 
m is. In spite ol a major dredging operation Ihe high dis- 
charges to be expected In winter because ol rain or snow- 
melt may not be accommodated In the channel. 

The massive sedimentation in Ihe channel and on the 
floodplain of the Cowlilz River caused many hydrologic 
problems. Tribularlas were dammed, and their flow collect- 
ed In ponds adjacent to this river. Infiltration of this water 
and the reversed groundwater gradient from Ihe raised 
streambed caused groundwater levels to rise. Hooding sep- 
tic tanks, dralnfields. feed tote, and solid-waste disposal 
sites. Municipal water supplies were interrupted for hours 
requiring diversion ol Industrial waters. Municipal sewer 
outfalls were plugged for days, requiring land disposal of 
wastes. 

Since Ihe eruption, fogs and other organic materials 
trapped in the debris material have been 'cooking 1 and' 
forming toxic pofyphenolic compounds, some of which have 
found their way into the ponds forming behind the block- 
age. Similar compounds are being manufactured by prolific 
heterolrophlc bacteria inhabiting these lakes and ponds in 
ihe blast zone. Jim Sedell reports thal these lake and pond 
waters contain as many as IQ 9 living cells per ml. mostly 
bacteria and blue-green algae. 8reaching ol these ponds 
could send these deleterious compounds downstream to 
the Cowlitz River. 

Since May 18. several breakout Hoods have been gener- 
ated from the hydrologies lly unstable debris pile. A pond 
accumulating water from Castle and Maralta creeks, broke 
out on August 19. carving a 720-m-long channel In less 
than 1 hour before entering an impoundment near Elk 
Rock. This dam was overtopped and breached on August 
27. releasing aboul 3 10 s m 3 of water info Ihe North Fork 

Toutfa River. The resulting flood eroded 2.8 * 10 5 m 3 of 
material from Ihe debris pile: of this 2.0 x 10 5 m 3 of materi- 
al was deposited in the channel of the North Fork Toutle 
River, and much ol Ihe rest was moved downs! reamn as 
far as the Cowlitz River, according to Mike Nolan and Phil 
Carpenter. A numerical dam-break model was used by 
Vern Schneider to predict the eflecls of Ihe forthcoming 
breakout. The model predicted a How at Ihe Corps of Engl- 
neers dam of 5700 nvVs. whereas the observed (estimated} 
flow was 4500 nr/s. Simitar or larger outbreaks may con- 
llnue to occur lor many months, il not years. 

Tho fallout of volcanic ash has had varying hydrologic ef- 
fects. Light ashfnlls on Ihe Bull Run watershed, Oregon, on 
March 30, May 25. May 28— Juna 2, and Juno 12—13, 
caused no significant changes in stream water quality, ac- 
cording 10 Michael Shutters and Daphne Clifton. John Kieln 
roports that small streams to the easi ol Mount St. Helens 
showed pronounced but short-lived effects, such as In- 
creases In sulfate and chloride anions, suspended Iron, and 
aluminum. Depression of pH was brief and minor. Heavy 
astifal! decreased soli permeability. 

A study by Carolyn Drlodger showed lhal ash thicker 
than -25 mm doterred snowmelt but enhanced It when 
thinner than 25 mm. Maximum enhancement of the melt 
rate occurred at 2-5 mm, an Increase of almost twice over 
ash-free condjfions. 

The transleni response to major changes In ihe geometry 
ol Ihe remaining glaciers on Mounl Si. Kerens is being 
studied by Mindy Brugman. The removal of the area of 
Shoestring Glacier above 2400 m was followed wilhin a 
month by a reduction of velocities near the terminus. The 
velocity continued to decrease everywhere on ihe glacier 
during the 1980 summer. A kinematic wave caused by (ha 
sudden decrease fn ice flux would no! be expected to reach 


Hie lower portions of Shoestring Glacier in less than 4 
years. A dynamic response during the next decade may be 
observed on other glaciers around the mountain, such as 
Swift Glacier, which had a dramatic decrease In melting be- 
cause of an Insulating ash cover. 

Several hydrologic hazards remain In the Toutle River 
valley, and these will plague the citizens living along It and 
the Cowlitz and Columbia rivers for years. Normal precipi- 
tation and snowmelt will move massive amounts of sedi- 
ment downstream from Ihe debris pile and from the depos- 
ited mudflows along the Toutle River system. The debris 
which avalanched into the North Fork Toutle River valley 
blocked the Inflow of several tributary streams. Of these 
two could form large ponds that could eventually breach,' as 
could Spirit Lake, sending large amounts of water and sedi- 
ment downslream to Ihe Cowlitz River. Pyroclastic flows 
onto inis coming winter's snow pack could also send floods 
ol water and sediment downstream. If the sediment cannot 
be caught and removed from the Cowlitz River, the flood 
threat will be continuous. Various mitigation measures, in- 
cluding channel dredging, construction of retention slruc- 
ures, and seeding of vegetation, have been initialed, but 
their effectiveness remains to be demonstrated 

Information contacts: Mark F. Meier and Carolyn 

m 9 i9ni r ’ p a S;, G f ,oglca ' Survey - Pr °i Ml Offlce-QIaciolo- 
3* 2J01 Pacific Avenue, Suite 850, Tacoma, WA 98402. 

Phil Carpenter, John Cummans, Ron Lombard, Hollv 

K2J™ 3 ° n - and Klein. U.S. Geological Survey, 1201 

Pacific Avenue, Suite 600, Tacoma, WA 98402 

v““wA U 98660. OiO9iCal SUrV6y ' 301 E ^ cLau 9 hlin . 


Mohr on the Minerals Bill 

Your Hem on NMSA (National Minerals Security Amt 
[Eos, May 19, p. 497] makes depressing reading AriL 
Ing to Mr. Santlnl: '. . . the hands of a few foreign m2,' 
[hold those minerals without which] we cannot build Iri ai 
craft, weapons, or other military hardware vitally imoX 
to our national security. 1 The Implication In the superiZ 
adjective 'foreign 1 is tangible. Those non-American na£ 
are set up as being a threat: but a threat to what? To 7s! 
curlty In which there are several dubious ingredients m 
least the means whereby what now needs guardlno was n 
self secured? And, one can ask, to what extant does S Z' 
Ity form a solid-solution series with material agqrandizB. 
ment when studied objectively? 

What the proposed NMSA and Council on Minerals and 
Materials seem poised to achieve Is yet further fraud and 
deception on the Issues of public lands, and not forgetting 
remaining aboriginal American lands. A thousand Afghan- 
stans have been fought over those lands In the past 200 
years, and though the tenant Is now well established as ihe 
landlord, his acquisitive appetite appears to be Insatiable 
Laws, treaties, and pledges signed, all are obstacles to be 
negotiated, renegotiated, and bypassed. Senators con- 
gressmen, lawyers, tribal councils, and members are 
bought and sold for the sake of minerals and land. 

So CONPASO strip the Navajo at Burnham, WEST do il 
at Black mesa, Exxon play with the Chlppewas at Crardon 
Kerr-McGee and friends scour northern New Mexico the 
Air Force bestow missile sites on the Western Shoshone, 
the Lakota Sioux blindly read and reread the Black Hills 
treaty, which foundered on love of minerals. 

How can there be security In a house when the family K- 
self shows division, deception, and dishonesty? What this 
finite planet needs from its most powerful and wealthy na- 
tion Is an example — not of acquisition at the expensed or 
for fear of others, but moral leadership and personal sacri- 
fice. Otherwise security will remain as elusive to the United 
States as It was to wealthy, well-armed British landlords in 
19th century Ireland. 

Paul Mohr 
Professor of Geology 
University College Galway 
Ireland 


Mindy Brugman, Division of Geological and Planetary 
Sciences, California Institute of Technology, Pasadena, CA 
91109. 

Michael Shultera and Daphne Clifton, U.S. Geological 
Survey, 830 NE Holladay Street. P.O. Box 3202, Portland. 
OR 97208. 

Barry Volght, Department of Geosciences, Room 333, 
Delke Building, Pennsylvania Slate University, Universlly 
Park, PA 16802. 

James Sedell, Forestry Sciences Library, 3200 Jefferson 
Way, Corvallis, OR 97331 . 



Ganymede: Cat’s Cradle of the Ices 

Jo « an satellite Ganymede Is composed of Ice and 

22M27 10 J ,eC8nl anal ' rels (Nature, 

C a ?J' 'i 1 ! 81 * by Fr0nch Qeochemlsts J. P. Poirier 

Peyr ° nnaau of lhe University of Paris the 
forms ol Ganymede may have undergone a comDlex 

E i “ , ®- ,emp0,al V r8 hla >ory. The mechanism proSd 
solid slate convection of high-pressure phases of H n hhu 
en by heat from radioactive decay of U ^ anri ^n 

wet> ol 

ohseSl 9 ^ e'XSw P Z a Zl ™ de ™ ual 

positioned lor vlewl^und^ a micXor rl U ?? ara,u3 

then 

lhe creep velocity to the vIscouTshea rale In 811 « nshlp ol 
else estimated wilh e slmpX^™^ 

8r 4yrz{r) 

,1.- 


The viscosities of the Ices In the range below 10 17 F 
seem to be low enough for solid state convection In a 
ess that would affect the heat flow and prevent meltin 
differentiation of the planet-satellite. The consequence 
Ganymede Include the possibility that no dlfferentiatloi 
occurred throughout its history. There Is a balance In 
ng the heat transfer, the possibilities of melting, the g 
tallonal sinking of rock to form a core, and the formati 
an Ice 6 mantle. 

The Poirier team is aware of the dangers of oversin 
tag a model process for planetary formation. They not 
several factors, such as the rate of initial accretion c‘ 
and rock, tidal HloelnnH™, nl .lui 


several factors, such as the rate of initial accretion of Ice 
and rock, tidal dissipation, and high luminosity of Jupiter, 
could affect the balance and cause melting and dlffetantfs* 
tlon, What can be concluded, If of course one believes iw 
assumptions of the experiments and the assumptions of 
solid state convection, is that Ganymede had an evolution 
mat Included phase changes In Ice through at least Ice ft 
and possibly Ice 8. The convective overturn of the Ices 
would have affected the heat flow and thus the dynamics 
formation. Ganymede consists of Ice and rock In _ 
Proportions by mass, resulting in a dominant voliw 1 
of the lc««5 along Its radius . — PMB $ 

Improved National Water Outlook 

The nation's water situation continued to improve^, 
July in most of the country, although below-normal stream- 

now conditions persist In the Southeast and scattered^ 
k ?? Bn and western states, according to a rnorw*«!V .■ 
ch . 0 * ^' ha U.S. Geological Survey. 

U^Shydratoglsta said Just slightly more than one W. 
l 61 k0 y Index stations reporting In July indl ^®?i r*- 
"® l i |; ba ' c ; w h orma| : atreamtiow— within the loweM 25 *S 
t? nLJ h t 3 8 in c °ntrast to previous months when one, .• 
n.r e , 0 fourths 01 ,he ksy. Index stations reported befojr a, 
at f® arT1f l°w. Below-normal flows were repprtejW. 

97 °!u 23 813(08 ' nfostly In the Southeast, down WfV 

78t8, I 9 5* 1 reported low. streamflow In June.^^i 
JEJ ^fbeaat remalps hard hit by low-flow condHi^ 9 ' • ; 
which extend along the coastal states from North CaroltnP- 
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In normal range Below normal 

(within lh» Iowan 25 
parcanl of record (or 
Ihls month) 


south to Florida, and west to Alabama. All six Index sta- 
tions In Florida had well-below normal monthly flows for the 
third straight month, and two of the six stations established 
new monthly record low flows. In Alabama and Georgia, 
straamflows were In the lowest 25% of record, l.e., 75% of 
the lime, flow will be equaled or exceeded at all eight index 
stations, and the four stations In Georgia set new record 
monthly lows for July. 



Above normal 

{wlihbi th* hlgheil 25 
pvHfll of rtcord for 

rtdi month) 



i38l9Slppl ' Columbia, SI. Lawrence, MIs- 
f° u "’ and Ohio-averaged 890 billion gallons per day 
(bgd) during July, 25% above normal, the second stralghl 
month of above-normal flow after six months of below-nor- 
mal conditions. 


The Big Five rivers account for stream runoff In about 
naif o the conterminous United States and provide a quick 
useful check an the status of the nation's water resources ' 
individual flows for the Big Five tor July: Mississippi River 
!? 0ar Vicksburg, Miss., 386 bgd, 31% above normal but 
33% below June: Columbia River at The Dalles, Ore 191 
bgd, 10% above normal but 37% below last month; SI. 
Lawrence River near Massena, N.Y., 170 bgd, 2% above 
normal and 4% above June; Missouri River at Hermann, 
Mo., 106 bgd, 107% above normal and 41% above last 
month: Ohio River at Louisville, Ky„ 38 bgd. 36% above 
normal but 74% below June. (Photo credit: U.S. Geological 
Survey, Department of the Interior.) gg 


Geophysicists 

Norman H. Brooks, professor In Ihe Department ol Envi- 
ronmental and Civil Engineering at the California Institute of 
Technology, was elected a member ol the National Acade- 
my of Sciences. 

James Dooge has been appointed minister for foreign af- 
fairs of the Irish Republic. The professor ol civil engineering 
at University College Dublin was named an AGU Fellow at 
the Spring Meeting in Baltimore. 

C. Barry Raleigh, an AGU Fellow, has been appointed di- 


WOMEN ENLIST 
YOURSELVES 

In the 

Third Edition 
of the 

Roster of Women fn 
the Geoscience Professions 

The roster, published by the American Geological In- 
stitute, is open to all professional women employed In 
any aspect of geosciences. 


Biographical forms can be obtained from AGU, 2000 
Florida Avenue, N.W., Washington, D.C. 20009. Dead- 
line for returning the forms is September l. 


rector of the Lamonl-Doharty Geological Observatory of 
Columbia University, effective August 15. He was coordina- 
tor of the earthquake prediction program In Ihe Office of 
Earthquake Studies at the USGS in Menlo Park. Raleigh 
succeeds Nell Opdyke, who has been Interim director since 
January. Opdyke is now tho chairman of Ihe goology de- 
partment at tho University of Florida in Gainesville. 



New Publications 


er. he gradually modernized his later books by incorporat- facies) and those ol high grade, which include the amphib- 
ing an increasingly larger amount of new data and new In- elite, granule, and eclogite facies. Coombs' lawsonito-al- 
terpretations. We can still recognize some vestiges of Es- bile-chlorite facies as well as Hashimoto's pumpollyite-nc- 

kola's framework of treatment in ihe present book, as tlnolile lacles Is accepted in the low-grade category. Chap- 

Turner himself acknowledged. ter 7 gives a description of some observed metamorphic 

Chapter 1 gives concise definitions ol various categories facies series. 

Reviewed by Aklho Mlyashlro of metamorphism and of metamorphic rocks and then brief- Chapters 8. 9. and 1 0 give rather detailed descriptions of 

ly describes the most frequently cited metamorphic ter- Individual metamorphic iacies and areas where they are 

F. J. Turner has published a large number of textbooks ranes of the world, such as the Scottish Highlands. Ihe exposed. Chapter 1 1 summarizes Ihe diversity of the ob- 

conceming petrology and petrography of Igneous and northern Appalachians, southern New Zealand, and Japan. served P-T relations of regional melamorphism. 

metamorphic rocks that have contributed to the geological Chapter 2 outlines basic ideas and principles ol metamor- Frequently cited authors range Irom such old-timers as 

education throughout the world for the last 30 years. The phlc petrology, starting from Charles Lyell through Gruben- Goldschmidt, Eskola. Seki, and Fyfe, to some relatively 

book now under review is the latest of the series and is the mann and Eskola to the phase rule and reaction kinetics. young people who have published mainly in Ihe last 10 

second considerably rewritten edition of Metamorphic Pe- Chapter 3 discusses the methods ol determining meia- years such as E. H. Brown. D M. Carmichael. M. Frey. 

Irology: Mlneraloglcal and Field Aspects, which was pub- morphic pressure and temperature based on synthetically P. H. Thompson, and B. F. Wmdley 

Kshed In 1968. It is noted that the term tectonic has been determined stability curves and thermochemical calcula- I am afraid, however, that readers may not be satisfied 

added to the subtitle. tions as well as on solid-solution and oxygen isotope geo- by the treatment of the problems of paragenesis as exem- 

Thls book is very comprehensive. It deals with almost all thermometers. Chapter 4 summarizes the synthetic data re- plified by the following: J. B. Thompson s (1955) classical 

aspects of metamorphic petrology, ranging from thermody- lated to mineral parageneses In melapelites, siliceous dolo- paper on the thermodynamic basis tor the mineral facies 

namlcs, mineral parageneses, and synthetic experiments to mltlc limestones, ultramefic rocks, and glaucophane concept is not cited at all. The mineralogical phase rule is 

geological and tectonic relations, even though discussion of schists. Chapter 5 deals with the methods of graphical rep- all but ignored. Though Thompson's AFM projection is de- 

Indlvldual aspects Is not thorough. Probably a majority of resentatlon of paragenetlc relations: ACF, AKF, and scribed. It Is done only as a method of projection of a tetra- 

those who teach metamorphic petrology In colleges and Thompson's AFM diagrams. (More recently proposed dia- hedron onto a plane and not in relation to Ihe mineralogical 

universities will look upon this as a well-balanced and con- grams for melapelites and metabasites are not treated.) phase rule. The important series ol papers on the progres- 

vanfont textbook. Chapter 6 gives a questionable classification of metamor- sive changes of paragenetic relations of melapelites pub- 

Bafore Turner, the only book in metamorphic petrology phic facies Into those of contact and of regional metamor- llshed by J. B. Thompson and A. B. Thompson fn the mid- 

Swing so comprehensive a treatment had been Eskola's phlsm. The latter are subdivided into two even more ques- die 1970's is completely ignored. 

Jeallse of metamorphic rocks published as part of the tionable categories: the facies of low grade (arranged in lhe 

wok, Die Bntslehung der Qestelne (1939). Turner’s first order of Increase in presumed depth from the zeolite Afdho Mlyashlro is with the Department of Geological 

textbook (published In 1948) was very similar to It. Howev- through prehnlte-pumpellyite and blueschist to greenschist Sciences, State University of New York, Albany, New York. 


Metamorphic Petrology: Mineralogical, 
Field, and Tectonic Aspects, 2nd Ed. 

F.J. Turner, McGraw-Hill, New York, xv + 524 pp.. 1981, 
$28.50. 
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***** rates- EOS Is published 
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Query Robin- little, '• , : 

Available 

of , Q eophyak»B. . Applies-'. 
80 ad]Unqt 'associate professor 
.. ™ Potion: Appiicanto ijioUld, be. Interested 


and currently Involved In the relations between ma- 
rine geophysics and active conllnsnial tocjonlcs. 
Applicant should have s Ph.D. In geophysics wllh 
broad experience in the collection o^neflS^ 
physical date end its Interpretation, familiarity with 
land geology, particularly along active marglnB and 
experience In combining dh«rae to™ 

date Into large scale tectonic models. 
tee Is expected to lead a vt^ua ^ardi p«>- 
oram. Tha adjunct position Is non-tenure tracx. sav 
$2B.(XHHte1.QOOi equivalent 

faculty positions with similar experienM. Appjcanta 
should submli an eppllcsjon MW 
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the Institute for Geophysics, UntoraH* ol Texas 

networfaJn Latin 
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teum and Basin S tutfes Section requires a person 
with b sound geological background primarlEy for 
regional analysis for the Basin Studies Programme. 

OusMcations: A good 4 year bachelor's degree 
or higher, and at least 3 years petroleum explora- 
tion experience, are preferred. 

Salary: A salary ol up to NZ$23,520 per annum 
b ottered for this position, depending on qualifica- 
tions and experience- 

Further Information, application forms etc , may 
be obtained Irom lhe Ambassador Extraordinary 
and Plenipotentiary, New Zealand Embassy. Wash- 
ington D.O. AppBcants should quote Vacancy No. 
25 S 7 and forward applications, accompanied by a 
resume, to: ^ 

The Ambassador Extraordinary and Plenipo- 
tentiary 

New Zealand Embassy 
Observatory Circle. NW 
Washington DC 20008 
United States ol America 

Closing date for appHcallons November 3, 1881. 

UnlveraltyofHawali/FaeultyPoeltlena. The 
Department o! Goology and Guophyafca and the 
Hawaii Institute of Geophysics have openings for 
Ihe 1681-1982 academic year. Rank is open de- 
pendent on quaWtoattona. We are seeking persona 
who win participate In ow teaching and research 
. program In any ol fra loflowtog areas: (1) structural 
geology and marina tectonics; (2) hydrology and 
engineering geology: (3) marine seismology, mag- 
netics, and gravity. To apply send a letter of inter- 
sat a current vita end 3 letters pi reference to Dr. 
S. O. ScHanger. Chairman, Department of Geology 
and Geophysics, University ol Hawaii, 2526 Correa 
Road. Honolulu, Hawaii 96822 tB0a-«8-7826), or 
Dr. C E. HeWey, Dlrsdor, Hawaii Institute of geo- 
physics, santo'Bddress (808-948-8760). Opart until 

"''lhe University of Hawaii la an afirmalive action 
. and equal opportunity employer. 


University of California, Santa Barfaara/Aa- 
slstant Profaaaor of Oeoaraptiy, Tenure 
(rack position available July 1, 1982. Ph.D. required 
prior to appointment. Strong commitment to re- 
search and teaching and good background In com- 
puter and mathematical quantitative skills required. 
Major area ol specialization should be cartography 
with other research and leaching Interests *n hu- 
man geography. Submil resume, bibliography, and 
names of three referees to: Dr. Reginald Q. Gd- 
todge. Chairman. Department ol Geography, Uni- 
versity of CaUomia, Santa Barbara, CA 93106. 
Closing date: December at, 1981. 

Equal opportunHy/anrmative action employer. 

•enlor Faculty Position* Meteorology. 
Applications and nominations are Invited for a sen- 
ior faculty position in meteorology, al the University 
of Utah, Eligible applicant will also be eonaktoied 
lor chairperson of the department. Candidates must 
possess a Ph D. in meteorology or a related disci- 
phne. Applicants should have teaching and ra- 
loaroh experience and be Interested fn participating 
In both the graduate and undergraduate programs. 
Appfeants should submit curriculum vllaa and 
names of three professional references to: 

Dr. Jan Paegte 
Search Committee 
Department ol Meteorology 
. University of Utah 
Salt Laka Ctty. Utah B41 12 
Deadline lor applications November SO, 1961. 
The University ol Utah Is an affirmative actions 
equal opportunity employer. - . 

Computer Prog ram mere, looking for com- 
puter programming (atom, al experience levels, lor. 
selected locations around the country. Can Dr. 
Wayne Mounl at (617) 269-9686. and reverse the 
charges, to obtain details. and/Or send resume to: ■ 
GAC, Box 177, Lincoln. MA 0 177 3 
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GaoioQist 

STRUCTURAL GEOLOGISTS 

The Structural Geology Research Group of Amoco 's Tulsa 
Research Center has openings for Structural Geologists with a 
sound field background and an Interest In rock mechanics ap- 
proaches to structural deformation. The positions Involve both 
independent research $nd work on applied structural prob- 
lems with our operating regions, both foreign and domestic. 

A PhD Is desirable, but MS degree with experience will be 
considered. 

Salary and position will be commensurate with experience. 

Amoco's Research Center Is located In Tulsa, Oklahoma and 
we offer an attractive compensatlonfbeneflt program in- 
cluding a liberal relocation policy. 

Send resume to: 

Manager, Employee Relatlons-Research 
Amoco Production Company 
Department RN 
P.O. Box 591 
Tulsa, Oklahoma 74102 



AMOCO PRODUCTION COMPANY 
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AssIstanfAssoclate Professor 

MiiL'Jtciy Sc/ton/ n / Minus 
Unlveihity of Nevada -Reno 

Ik 1 l)ii[ui(nwnt «jf < nX'lt-JIC.M Sckikv* Invth't 
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toil- n>li m ll.o limn an J <m<l 

a.Vonvn-] IW.mccs I’uVIi habV r.-f-Mr.h aIII k« 
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g^Jogv. K'Jimonfc ''•"j.'. Jir.ir.jr.v'liy carbon 
.l!« (Mlr.Toj; 
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<lnt« TW Mi D or* ' 4 uivaknt ilcyrs’e Is wq’jirerl 
Salary nnk -Ai:l •.topon>i mi ctnfati .n anil 
«..p«il4iit»' Can t iijV, shr.nld send .1 l-.’lVr «.'f 
apr-t --Jt:.;n. Iiil ol pub' .C.MI* >il r sliMri..-nl J 
kvch.r.’] jfi-l ri.w.srcli lnKr»,n {in<J Irariurpl. 
irvl ‘hon'd ananijv f’r at J--.i-i rSw k-ivrs i f vf 
vicr-.ar t » ty writ !•■> ilw rVioiinicnt Cl-.mn.j 
•lavt-ir appM-rat.-,!! i, Nv.e’nitvi 15. I’Wl Appii 
caD'rs .irt to t* v«.nt t. • Ur I c Ihn Chair- 
rrsn, Fanilf. Scorch I'omrn'itM. L^’pcutmoni of 
G«rV>£caI SiuTij* Mick-iy Sihc-il o! Mmis. 
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Profaisor of Spaa* Phyalot. The Instilula ol 
Geophysics find Planetary Physics a> UCLA Invites 
applications for an academic ladder faculty position 
m the field of space physics The appointment Is 
expected to bo mado at the level of profossor. Ap- 
plicants should have woll established records in re- 
search tn tho area ol holds and partlclas m space, 
and will be oxpoctod lo conduct vigorous rosoarch 
program* in spaco plasma physics. Rasponsos 
should include a resume of education, professional 
fxporionco. and published rosoarch Send replies 
to l Knopon. Associate OitoUqt Instants of Geo- 
physics & Ptiinetary Physics. UCLA. Los Angotos. 

CA 90024 

UCLA is an equal opportunity 'affirmative action 
employer 

fUeearah Asaoelate Electron Micro- 
proba. The Electron Microscopy Center al Texas 
ASM University invites application tor the position 
of efectron m.croprobo specialist Applicants should 
possess H working knowledge of VVDS nnd EDS 
specirometera and accompanying computer and 
software programs and preferably have had experi- 
ence in the geological sciences 
The primary duties ol the position are to oversee 
and maintan iwiih me aid ol service contracts) the 
electron m croprobe and ancillary equipment and to 
assist m teaching graduate course laboratories 
deafmg specifically with electron micraproba analysis 
Salary *i'l be a maximum ol 520.000 12 months 
Appi cant should send supporting data and letter 
ol recommendaton to 
Dr. E. L Thurston 
Texas ASM University 
Gotogcal Sciences Bui'dng 
College Station. Texas 77843 
Texas ASM is an equal opportunity affirmative 
acton employer. 


Position In Reflection SelimologyiRIcn 
University, Houston, Taxes. The Depart- 
ment of Geology planB to expand Its geophysical 
program. Emphasis will be an reflection seismolo- 
gy. At this time applications are for the first of two 
open faculty positions. The successful applicant will 
help (n ihe search for and selection of the second 
faculty member. 

Your main responsibility will be to toad our de- 
partment into ihe area of modern reflection seis- 
mology. Your main leaching and research Interests 
should be In the acquisition and processing of re- 
flection seismic data. You should also help In de- 
veloping rigorous undergraduate and graduate cur- 
ricula. which are supported by the traditional 
strength of the Math Sciences. Physics, and Electri- 
cal Engineering Departments at Rice. Enlhustosm 
to work with and undertake some Joint projects with 
our geotoglsts Is essential. 

Our plans are to acquire a computer system con- 
figured for high quality dale processing. Substantial 
seed money for this facility Is already In hand. Cre- 
ative cooperation with the oil and geophysical In- 
dustry In Houston. Including a reasonable amount 
of consulting. Is encouraged. 8alary will ba com- 
mensurate with qualifications and experience. 

Please send your curriculum vitae, a summary of 
experience In seismic processing, a statement of 
research Interests, and names of three or more ref- 
erences to Dr. A. W. Belly, Chairman. Department 
of Geology. Rice University. P.O. Box 1892, Hous- 
ton, Texas 77001. Application deadline— October 1, 
1981. 

Rice la an equal opportunity employer. 

Theoretical Plaima Phyelolet. A postdoc- 
toral position Is available In the Center for Space 
Research of (he Massachusetts Institute of Tech- 
nology for theoretical and interpretive studies of 
wavapartlde interactions In (he terrestrial magneto- 
sphere and ionosphere. 

Candidates should have a strong applied maths- 
matics background and at least 2 years of active 
research experience In the kinetic theory of plas- 
mas. particularly In the area ol collective phenome- 
na of nonlinear plasma waves and Instabilities. 
Knowledge of space plasmas Is desirable but not 
required. Salary range Is St8.000-$26,000. de- 
pending an qualifications. 

Applicants should send resume and the names 
of three references (referring to Job No. R-356) to: 
Dr. T. S. Chang. Center tor Space Research, c/o 
MIT Personnel Office. El 9-239. 77 Massachusetts. 
Avenue. Cambridge, MA 021 39. 

MIT Is an equal opporiunlty/afflrmative action em- 
ployer 

Atmospheric Solentlst/Qroup Head. Senior 
staff sciontisl position available immediately al the 
NAIC'a Areclbo Observe loiy. The successful appli- 
cant win be appointed as Head of the Atmospheric 
Sciences Group and will be expected to toad that 
group and lo perform Independent research using 
(he Arecibo facilities. A Ph D. degree in atmospher- 
ic or physical sciences or radar engineering and a 
record ol solid research accomplishments are re- 
quired. Experience wilh radar studios ol the strato- 
sphere. mesosphere, and ionosphere or with HF 
modifications of the Ionosphere is desirable. Salary 
open. Please send resume and names ol al least 
three references lo Dr. Harold D. Craft. Jr.. Acting 
Director. NAtC Observatory. Space Sciences Build- 
ing. Cornell University, tthaca. New York H663 
NAtC'Cornell University are EOE AAE 

California Space Institute, University of 
California, Santa Barbarai Researoh post* 
tlon In Ramote Sensing. Basic and applied 
research in some combination ot remote sensing of 
coastal zones, land use land cover, natural and ag- 
ricultural vegetation, and soil moisture wllh skills In 
information systems, aulomsted Image analysis, 
and quantitative modelling. We seek an indepen- 
dent worker wilh the goal of deepening and widen- 
ing existing work In these areas an this campus. 

Ph D. preferred. Rank and salary commensurate 


with experience. Closing dale: November 30, iggi 
Submit: resume: a brief account of research Inter- 
esls; and names of three professional referees lo 
Dr. David S. Simone tt, Department of Geography, 
University of California, Santa Barbara, California' 
B3108. 

The University of California. Santa Barbara, is an 
equal opportunlty/AHIrmaitva Action employer. 

Acoustical Physicist. Physics and Chemisiry 
Department ol Naval Postgraduate School (NPS), 

In Monterey, California, seeks applicants for tenure- 
track position at assistant or associate professor 
level. phy8lctot who has experience and Interest in 
teaching and research In area ol acoustics. Primary 
mission of NPS Is advanced education ol Naval Of- 
ficers. Department offers M.S. and Ph.D. degrees 
In Physics and Engineering Acoustics with major 
emphasis on Master's degree program. Most 
acoustics teaching is at senior and graduate level 
wilh concentration In underwater acoustics. Candi- 
date must have Ph.D., be effective teacher and be 
Interested in and capable of engaging in research. 
Currant acoustics research areas: ocean acoustics 
Including propagation, ambient noise, scattering 
and diffraction; propagation In tapered wave-guides: 
acoustic imaging; signal processing and non-linear 
acouatJc8. Send resume and references to Prof. 

O. B. Wilson, Department of Physics and Chemis- 
try, Naval Postgraduate School, Monterey, CA 
93940. 

Affirmative acllon/aqual opportunity employer. 


SERVICES 

GEOTHERMAL DEPOSITS. If you are financ- 
ing, planning, designing, exploring, drilling, or dig- 
ging In connection wlth any form of energy, you 
need this complete, up-to-date book about the 
world's geolhermal-snergy deposits. Includes pro- 
duction and reserves for areas and wells. Hardcov- 
er, 8 > 9 Inches, 292 pages. Table of contents, 
drawings, Index, references. 1976. $84. Tatsch As- 
sociates. 120 Thunder Road, Sudbury, MA 01776 

STUDENT OPPORTUNITIES 

Chemical Oceanography Aielatantahlpi. 

Several research aasistantahlps lor graduate stu- 
dents In chemical oceanography are available from 
(he School of Oceanography, Oregon Stale Univer- 
sity. Research topics may cover analytical, descrip- 
tive, Inorganic, organic, physical, geo-, and radlo- 
chemlatry and radioecology. Beginning master's 
students are offered $646 a rponth plus tuition and 
beginning PhD students are offered $584 e month 
plus tuition. Students with undergraduate or gradu- 
ate training In chemistry, chemical engineering, and 
oceanography are encouraged to apply. Additional 
Information may be obtained Irom Ihe Student Advi- 
sor (503-754-3504) School of Oceanography, Ore- 
gon Stale University, Corvallis OR 97331. 

Graduate Study In Space Phyaloa and As- 
tronomy. Rice University to pleased to offer Fel- 
lowships tor entering graduate students In ihe De- 
partment of Space Phyalca and Astronomy. Excit- 
ing research Is underway In the Ilelds of theoretical 
and experimental space plasma physics, magneto- 
spheres ol the earth and planets, atmospheric and 
Ionospheric physics, laboratory studies ol Rydberg 
atoms, laser research, space solar power studies, 
and astronomy and astrophysics. 

The fellowships for first year students presently 
are $4545 taxfree fox 9 months, pluB tuition, and in- 
volve only 4-5 hours tutoring, grading, or Instruct- 
ing par week for four semesters. Research bbsis- 
lanceshlps for summers and subsequent years are 
generally available at $550 per month. Students 
with exceptional undergraduate records end GRE 
scores are eligible for an additional $1000 Presi- 
dential Recognition Award. Raises are expected for 
next year. 

Address Inquiries to: Dr. Patricia Relfl, Assistant 
Chairman, Department of Space Physics and As- 
tronomy, Rice University. 77001. 



Meetings 



IAG Tokyo Meeting 

Provisional registration forms for Ihe general meeting of 
Ihe Internallonal Associalion of Geodesy (!AG) are due In 
Japan by August 31. The meeting's second bulletin, includ- 
ing registration form, will be sen! only to those who return 
Ihe provisional form. 

The meeting, scheduled for May 7-20. 1982, in Tokyo, 
will feature several symposia topics; geodetic problems in 
developing countries; geodesy for global geodynamics; re- 
cent crustal movements and phenomena associated wilh 
earthquakes and vofeanism; high -precision gravity mea- 
surements; geoid determination and definition; refraction; 
marine goodesy. including sea gravimetry; spaco tech- 
niques; nnd goodotic applications of radio inierferomolry 
Abstract deadlines ore available from the organizing com- 
niilleo. in addition to Ihe symposia, study tours will bo con- 
ducted to Izu, Hakono. Kyoto, and Nara. 

Official languages of Ihe meeting are English and 
French. Simultaneous interpretations may bo available be- 
tween English and Japanoso. 

Send provisions! registration forms to I Nakagawa. dep- 
uty chairman of ihe focal organizing committee. General 
IAG Meeting, Geophysical Institute, Kyoto University. Sa- 
kyo ku, Kyoto 606, Japan. & 


Rndwastes and the Unsaturated Zone 

The majority of hazardous and tow-level radioactive 
waste that Is placed fn the subsurface Is affected by the 
physical and chemical processes active in the unsaturated 
zone. A special session on Ihe role ol Ihe unsaiurated zone 
in radioactive and hazardous waste disposal will be held as 
pari of AGU’s Spring Meeting In Philadephla on May 31- 
June 4, 1982, The symposium Is sponsored by the AGU 
Committee on Water fn Ihe Unsaturated Zone. 


The program will locus on the use of laboratory analysis, 
field observations, and numerical and analytical calcula- 
tions. Possible topics Include unsalurated-zone modeling, 
characterization of attenluation properties, field studies, and 
chemical reaction characterization. 

Anyone interested in contributing a paper should submit 
an abstract in AGU format, by February 15, to James W 
Mercer, GeoTrans, Inc., P.O. Box 2550, Reston, VA 22090 
The abstract original must be sent directly to Meetings 
AGU, 2000 Florida Avenue, N.W., Washington, D.C. 20009 
by the Spring Meeting abstract deadline in early March Ad- 
ditional Information can be obtained by calling Mercer (703/ 
435-4400). P.S.C. Rao (telephone: 904/392-1951) or 
I. Wendol Marine (telephone'. 803/725-3469). ^ 


RAINFALL RATES 

April 27—29, 1982 Urlmna, Illinois 
Lunvunor: I). M. Hunh/io/d 

Sessions planned: 

Atmospheric physics as related lo rainfall procoss- 
es. 

Measuromenl: mass (lipping bucket), photoelectric 
magnetic, and remote math ads. 

Models: physical, mathematical, and statistical 

Applications: point, area, qua si horizontal pa ih sur- 
face, troposphere, and stratosphere. ' 

Call for papors published in EOS. July i4, Ahsl^ri 

deadline: December 21, lfiBl. 


Gas Transfer at Water Surfaces 

The International Symposium on Gas Transfer at Water 
Surfaces is slated for June 13-15, 1983, at Cornell Univer- 
sity. Purpose ol the symposium will be to summarize Ihe 
state ol the art ot gas transfer processes al the air-water In- 
terface. 

Disciplines to be touched upon include geochemistry, 
oceanography, meteorology, chemical engineering, physi- 
cal chemistry, fluid mechanics and hydrology, and hydrau ic 
and environmental engineering. Sponsors are Cornell Uni- 
versity and AGU. 

For additional Information, contact W. H. Brutsaert, 
School of Civil and Environmental Engineering, Cornell uni- 
versity, Hollister Hall, Ithaca, NY 14853. S8 


AGU CHAPMAN CONFERENCE Changes 


The complete Geophysical Year last appeared In the July 21 

Bos. 

Boldface lype indicates meetings sponsored or cosponsored W 
AGU. 


May 17-22 International Solar-Terrestrial Physics Syr 
alum, previous listing of date of meeting was Incorrej 

New Listings : 


Sept. 9-13 Symposium and Workshop on Application* 
Remote Sensing fpr.RIqe Production, Hyderabad, Ind 
Sponsors, Institute for Atmospheric Optics and Remo 
• Sensing, National Remote Sensing Agency. (A. Deep 


bictftiite tor Atmospheric Optics and Remote Sensing, 
5 q Box P, Hampton. VA 23666.) 

' ' ?g _ 3 Q 26th Annual Midwest Groundwater Conler- 
W « Bismarck N. Dak. Sponsors. North Dakota Slate 
Sr commission, North Dakota District WRD-USGS, 
Lh Dakota Geological Survey, North Dakota WRRI. 
rn fliolev North Dakota State Water Commission, 900 
e Boulevard, Bismarck, ND 58501;) 

Uffl,' 9-5 GSA Annual Meeting, Cincinnati, Ohio. (J. M. 
Latullppe. Meetings Department, GSA, P.O. Box 9140, 
Boulder, CO 80301 •) 

g- 1 l Workshop on Comparisons Between Lunar 
Breccias and Soils and Their Meteoritic Analogs, Hous- 
ton Tex. Sponsor, Lunar and Planetary Institute. (P. 
jonea Projects Manager, Lunar and Planetary Institute, 
3303 NASA Road 1, Houston, TX 77058.). 


1981 Midwest Meeting 

Plan to Attend 

September 17-18 
Minneapolis, Minnesota 

Radlsson Hotel (Rates: Single $34, Double 
$40, Triple $12.50 per person) 

Special Sessions: 

Thursday • Mantle structure and dynamics 

• Hydrology In the mid-continen- 
tal U.S. 

Friday • Precambrian crustal evolution 
of the North American continent 

• Sedimentary paleomegnetism: 
Geological history from the re- 
cent to the Precambrian 

• Rock water Interactions; Hydro- 
thermal processes and metallo 
genesis 


Jan. 13-15 National Radio Science Meeting, Boulder, 
Colo. Sponsors, U.S. National Committee for the Interna- 
tional Union of Radio Science, IEEE. (U.S. National 
Committee for URSI, National Research Council, 2101 
Constitution Avenue, N.W., Washington, DC 20418.) 


AGU FALL MEETING 

‘TntheQty' 

bylheBa!/' 

SanFrancisco 

Dec.7-llJ981 


Abstract Deadline: 
Sepfember 16, 1981 
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Ocean Sciences: AGU/ASLO 
Joint Meeting 


/^Csc^s. 

f Joint Meeting 


fttxuMy 5 19. 1962 
SonArccnoTeu* 


4 Weeks 


February 16-lfl, 1982 
San Antonio, Texas 
Convenor: W. D. Nowlin 
]r„ (AGU) and 
R. W. Epploy (ASLO) 

Abstract Deacfiino; 
November 10, 1981 


Special Sessions 

Ocenn Cllimtu and Biological Productivity Connec- 
tions 

Overview of Large Ocutinogrnpliic Projects 
Biology and Physics of Gulf Stream Kings 
Relations Between Biology and Circulation in lint 
Gulf of Mexico 

Geological Effects of Ocean Circulation 
Anthropogenic Inputs to the Oconn: Diverse Points 
of View 

Processes and Resources of the North Pa cl lie 
Shelves 

Small Lake Limnology 
Marine nnrl Frus l nvo ter Biot urhat l«m 
Oconii-Rivor Internet l mi: Sod i menial ion and Chem- 
istry 

Particle Fluxes hi tint Wnlur Column and llimlhlc 
Bouudiiry I.nyor 

Relations Bolwmrn Mosnsmlo Physical nnd Biologi- 
cal PrWMWMW 
Coastal Processes 

Biological nnd Physical Miuisimniumt Techniques 
Micruscalu Processus mid Effects on Biota 
Physics nnd Biology n( Ice Edges 
Physical. Chemical ami Biological Processes in 
Lurgi) Lakes 

| Coll for papers published in KOK. |im«i 23. 


AGU 



Jaime Amomcho, for his 
contributions to nonlinear 
theory of hydrologic sys- 
tems. 



Richard John Anderle, 
for his contributions to un- 
derstanding the earth's 
gravitational field. 


Kinsey A . Anderson, for 
his contributions to experi- 
mental space physics. 


F. H. Busse, for his con 
tributlons to nonlinear the- 
ory of fluid convection. 


C. /. Dooge, for 

JJntiibutlons to linear 
hydrologic sys- 



Vlrglnla Lincoln, for her 
contributions to the organi- 
zation and dissemination 
of global geophysical data. 




Michael S. Longuet-Hlg- 
glns, for his contributions 
to understanding the physr 
leal and stochastic proper- 
ties of ocean waves. 




Peter H. Molner, for his 
contributions to the theory 
of plate tectonics. 



: Worth D. Nowlin, for His. 
Contributions to expert- ' 
mental oceanography. 


• E. Ronald Oxburgh, for 
his contributions to Earth 
tectonics hnd mantle.con- 


\john RobertPhUlp.tor 
hlB contributions, to Infiltra- 
tion and evaporation, In hy- 

droioglosystemsi . 


Andrew F. Nagy, for his 
contributions to under- 
standing the energetics 
and dynamics of planetary 
Ionospheres. 


John George Sclater, for 
his contributions to under T 
standing evolution of the 
deep-sea floor. 
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Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. 

Coat; $3.50 for the Ural article and 
$1.00 for each additional article in the 
same order. Payment must accompany 
order. 

Oepoalt Account: A minimum of 
$10.00 may be placed on deposit with 
AGU for the purchase of separates. If 
funds are on deposit, the cost of the tiral 
article is only $2.00 and $1.00 lor each 
additional article in the same order. 

Separates will be mailed within 3 
waoks ol Journal publication or wllhln 10 
dayB If ordered after the Journal has 
appeared. Separates are available for 
purchase for Iwo yoars from date ot 
publication. 

Copies of English translations of arti- 
cles from Russian translation Journals 
are available either In unedited form at 
the time of their listing In EOS or in final 
printed form whon a Journal Is published. 
The charge Is $2.00 per Russian page. 

Send your order to; 

American Qoophyslcal Union 
2000 Florida Avenue, N W. 
Washington. DC. 20000 


Aeronomy 
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QUO Conviction, dl flu lion, piling, turbulent*, 
and fallout 

« TU LT7U AmOSPHUIC CHEHIU'HlbTSCFKl 
JMI95Km 01SEKVED UPON IF LEASE OP ALUHIHVK 
VAPOR AND ITS OWOUNDS 

J. L. Cola (DaparlMiu of ClicnlDlr), Gnorgla 
laatliuta of Techno logy, Atlanta, Georgia 
30112) G. E. Kolb 

I’pper ainoapharlc ebaaleal relaiaan of 
aliaaliu vapor and gaiaoua aluBlnua inapounds 
fan* been uiad to dataralne a niaibtt of ptnn- 
■pharle propanlep In tli* 90-420 ka aliltudi 
range. VlalMa radiation Irra nlghittse 
aalaaiea la data to a ctaeallaalnaacaat ruction 
uhlrh haa haon traditionally Identified ei 
tha radiative coablnatLoa of AID vltb atcalc 
oxygen to fora aliccrmlcilly exclttj A 10 .. 
Atauapherlc raleaaa dire ara ravlevtd uliljh 
atlnlnata thta trndlttonal nachnnlio. Raeulta 
fren laboratory taper latent* are ptetrntid uhlrh 
Indicate hay rolea for alac ironically an It ad 
HAlOa fonud In a dltact Insertion (taction, of 
atralc aliaalnini with velar vapor end AIOHA*") 
forwd via tha reictlM of oxygen amp with 
wtakly hound ilinlniailductii Than ntw 
BBChnnlrat algnlflcinlly Inflatnco Iha raluta 
of Input data for niBoapharlr aodolt. 

J. Gcophy*. Bo*., Blue, Piper HUM 


C-dlO Pceaaura, Janalty and teaperatuie 
IPCAREUHT SCATTER PATAR STUDIES OP WSOSPfEMC 
TTKPEMTl'MS AND COILtSIOT FNEQRNC1IS AT AREC1H 
C. A. Taplav (Space Phralep lea larch Laboratory, 
Tha Itilveraltv of Htchlgn, Ana Axber, Nlehlgin 
ARID4), J. D. Hat hew* and S. Ganguly 

Tha UnlU AW Hl f IncabaraM it altar ndai (■ 
uaed to utaaura tha lon-ntutral coll Ip Ion frt- 
qutrxy aid trnparatura of tha atwiphtre In tha 
10 lo 100 la altitude ruga. Tbaaa paraaaltra 
era daiarelntd .mar tltliuda atgarnta which ara 
rcrparable to tha iralt halghL at Iha aeaetphart. 
Tha apactta icattatad ftow iha aaaoaphara ire 
rulllaliin doelnaltd, a her u, for Iba Araclho 
radar fiaquincy, t ( • I ai all halghta ot-aarved, 
Analyala of the width! of thaaa apactri ahow that 
f.'lh tho ttaparatuia aoJ coll I Pirn fttqutncy 
valnaa ogato quit* ftbprably with Iht CIMoodal 
aia.iip1.pre for the amer aoatha, (Niioipharle 
ttaparitnrea, r.tllialon frtqueeclap, Inroherant 
leaner. I 

J - Oijhfi. Rax., si a * ( fifii \K\m 


1,11 -,r *la-*l I are -.-I a 

n* S'lLAR I»*A|1 |*Vi* PRiVf 2'V. fn 11.1 SH 
I. <. Npnia 1 1 (LlK.irjI.rr f..r Plnnerirx 
Kaiepharti, Wl'f.i.UtM Igarr Plight Cwittr, 
Grornbtlt, VP J-!ff|| I. w. tredorlrk I I, V. 
<fa roil 

Tha f'il I .Ink I .ljr ayc'lnvi -nor ri.w 
a iivl tigl'i (...lee .''iiWDI no h.,a K^'-a iMiaraf 
-1th a apa.-lfal r..«.a|..CInn .il 0,14 pi. TV- 
*a Mii.-n-.-ii win i -■ r I •'(!»■ I .irlnq a J*Al>- 
n^n-i Kr.ma.ir p. .inta-l <i tir -no lr-1 a Myh 
tilll'iJa p «ri. 1 'iite. Ml* a*i 1 t err- H-iot — • 
ra.|atr-.l (•■ ...ioi Lr .aiaapli-rl- iha irpl l-i-i. 
•-►•I I.IK-Joa-X -in -Mlln-d wit 1 ' praaloutl » 
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0740 (laclraatgnellc Itaory 

h'JHjniCAL H£Th:c.S HU UribLI-HIkG SOL LIT I Oh J Til 

r-'t iNriaac FPOBixH or arcuciAGuiic iTfucriiM 

Ubarr l. f 4 ru rr ([..limit Of G-5pl raid ar.j 
PLortlarr fr ( *|.-a, jcrlpga Inpl llctlia of OtiiftM. 
r«ry. ir.i.araliy -f Californio. Ain Play?, l. 
J>lla. Cal I fora I a «oyil aalhryn A. wtaiar 

A prewloui paper IPtnctr, 1940 J pat a out a 
Ueory rjr ot.-ldlrg wtan« r muiloni aim to |>, 
tnvtra* problen of al aelroaigrpl lc ladi-.Hot.. tr.j 
oil 1 1 net onto 1 < for ceniiritl Ir.g rorairl l all y 
rrofllri >f ar if air aniienc* fax teen aew-r.- 
xtrataj, ]>* grixeal piper prorlati pnciicxi 
tlAonimi u i-erfcrn l»e r.«xap<ary te leu let lore 
MaDly ara efficient l|. (vcar.l ral lag eacUttvrl, 
er. tie can of Inpreclft cbsprrAl icna. t>, oanrr 
cr eamrnce u Irtateo o, firllcg n. D ,n. 
flitlrg oylil ion Ir a lipil-agiarpa ■*i.it; (in, 
ire *1 la of ir* n«rii h (tiled ilaiist ictliy is 
jel er-ilr.p lit c-ssahllll, uat fta viUa usiM ta 
«« rr alceaOr J 0 / eiar«. „ 0 »lolr. tie >pn-,il 
?* * ■:r,.iroirn ltfl-.qi.trn 

pr-ihlc-. lii.t tr in Hr .,„|ral fur. a I irr af 
rla-lrlc-fiti] aiflartdm equal isr.. q>e j„ e _ 
*' ::r "» r, *» intu a cot lu-i | a|| . 
p-oillc t, rrar.ifsrairg m parlm f r * 7 ,|, r . 
rep-pierronsr iris a tor. timed ffailloi.. ulr.j , 
ptulp tlgcrm. He ip SlI |arai*ar. In aioiiior. 

r!. iwa Jl , , " rr Mr,,M pf ■*•»«* 

: ■" ,r ,,r ” “«« l aievlned. 

« - r «r* ’ r 1 rin ll* *lo:a of ur. it am Itqan, 
. I ,#l w ,,M "• of mipirtieii. 

- 1 trtxkro.1. 1,1, mi „ ,r, „„ „ <lel ,, 

ri -" ,r,5 Bl tael r.iq tf • oereioq-ex ftr the opt tail 
**:* * " r '* “ ,,r WW atMf Pltarti ion is find 

llviltii ti nil ilati. "ide I * or it* lenrd 
i -ra iimii . a iteritl ror-i sf n, rtapj r .»e 
11 ,r41 ,r » htrpil harllM sf tie 
in rgral equal lor, Ira oeger.erole, 
-a^..* llS “! r * '* r ' •« AuWlMH, erri- 

... Mill Idr. . fill ha ;r«aldki|y |iB|i->ed 
-itrrjjs far flr.tirg KMnilally B0M|a, |y,j,* 
al|<;rirra> S4 n iroelde aoUtlo.n .lie mnti 

*'*, *' ■ •.•piled t* ntgrriotalUric jtier- 

vtrlon carp tr Lira in Htwili. llrvane 

Ihajry. oagreidi rlliri--) . *' ¥i * 

I i-c-V* Pn , Bel. r Jf ^ r , B , CS1 


OTiO U«itl:ai[-a'.i' teaerp 

SIHlUTILN L» a L'.-ililtl] CKU'.cL bl A IK3LAIE 

fivOhJID 

p t.ilTaailPalir.acircr.'aLeal Intitule. Chlter- 
**»J of »:ni, M fir?*, W.- Dtraanyl 

Tta rhanr.vl r-f a lighining atr:»e n m failed 
tj u eagracMy tlrga-.al prolate P[hrrnld a 
Kilaratt ale: trie :c»li,ilia|ly . The &1-1 
Pir-aUtti rtturr. atrxhae if the cenlar i.f jr.e 
Aftarold haa al- 'nial ccniact tc ai ete.lriv- 
w»ll i-.ta Eorit-.'a turfm-a). (it herw la- , it 
alrula-ii R atr.aai, Fiarbargiog ■>( la elt.Lrle 
aharge rilhir. li-h aqhtrold ntcura la an l*| jl- 
tkia Mj due tc ir* vara guide chare Leritu-o 
of irr ttar.nel . Tr? elgantaluaa, alt«ifreq.,fnr|*;, 
»*VC UJW.llfliol r-t »l*cttl«B||R*t >, fial-lo ir! 
tjrra-.-a Ir.ijle ar.l r.lgHa the cha.-r .-1 nrr 
rxl--l»-«d. They err otjarai with rurrrc|., u,- 

talut* or a eyllndri il nr da I . pie agie—.r-.t 

II lalowiib le at V ay ai |ql/ f | i , ,i. r . a 
t lyeafra Tetr.ry , /I tta channel lenf.-t u.,t . ; 
th« ipetd of light. H it (ifciareed -a. a t.mj t.f 
rttvria iir-.he* uni irerlc* frea r<ijr>, >i r |,i 
wet that ccnditlvn. 

■dd. Set., repay 191211 
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0111 Raoulo Senalng 

1KVU3I0H OF DATA mm DIFPHACT10S-LIH1TED 
HULTIMVEUQKTfH RBWTE SENSORS, 3- SCAHNINC 
KULT I CHANNEL MICMWttE RADIONETFR DATA 

P.H. Roaankranx IRtatarch Labnrator? of ElOCt ren- 
tes, Haaxaehuattta Inatltuta of Technology, 
Cartridge, HA 02119) , 

A apodal I titering algor U daactlhod, by 
■Hina of which geophyalcpl parana tar a ara ra- 
trlered from ocdinractnis nad* over tne ocean bv 
the Scanning Hultlthtanel Microwave Rad loon ter on 
the Hlabua-7 aptelllle. Tho pBEABBCBia aro near- 
■urf act wind spaed, xea turfaca loaperature. rain 
rata. Integrated aleoaphirU watar vapor content, 
and Integrated liquid water coni ant (Including 
aaln). Tho capahilUloa and llolutlona of the 
algoaltha are dooonatroted with data obtained 
froa a tropical rrclona which occurred In tha 
Indian Ocoan la Kovtoher 1978 and wlrh data fro® 
the North Atlantic. Tha aajor Halting factor, 
away fren land, la the high opacity of rhe atao- 
■phera In aroaa of btivy rain, particularly with 
reaped to retrieval ol anrfata laapwiwra and 
water vapor. Kokovar. deep l te tha presence of 
rain the wind a pood ret r lava 1 lora tea Iha cyclone 
and provides a aoasure of ita Intsosiiy. 

RaJ. Sc i , Paper isi2dd 


3711 Remto Sonalng 

■NVZRS ION OF DATA PRO! DIFFRACTION-LIMITED KULT1- 
VATUfNGTH REMOTE SENIORS. 2. N0HLI8SAS DEPEN- 
DENCE OF 0ISERVAILIS ON IBS 0E0PHTSICAL PARAMETERS 
P. U. Roaankranx (XaiMrch Laboratory of llactroo- 
lea, Haatachuaaitt Inxtltatc of Technology, 
fartrldgi, Kaaiachuxetta 02139) 

LlMar thlfh-tavaTlnni ipatlal flltatlng l« tp- 
pl ltd to Invanlon af radlontrrlo Bioauraaentt of 
(he earth In both polar Ixic loot at frequpaoliM of 
h.6, 10.7, IB, 2k and II GUa, Tha Halo of the 
■ream -a i anaphora ayatM, for tha porpota of radi- 
tllva tranafar calculatioop at thau frequeoclto, 
li dearrlbed by a xtvea-ptraaater aodal. Tha 
partaatara ara apa aarfara toaparaluro, naar- 
turface wind opted , Inlagrated watar vapor un, 
ecala height of wat*i vapor In an ixponantlal 
Jlatrlbutlcni, Integrated liquid water iui , height 
of Iha liquid water nod character lit I c drop radius 
In a Ecpt drop-alca distribution, Nonlinear de- 
pendence of brightness tenperetura an thee# ptraa- 
eton Is epproxlaated by eacond-order tanu in tha 
parasaiere. Raaldoal nanllnnarlty of iha agates 
appeira theoretically ae crosstalk froa (ha 
xersnd-ordar toraa to the f lrat-ordar carve - 
■Uvea tha linear filter structure, the filter co- 
eflicicnta aro obtained by rain lairing the expected 
pquare error, which Includes both first and second 
order ccapononta of croseralk, notes and floe- 
ptriKture error. Tha last la the tesult of tncoa- 
plota restoration of tha geophysical Parana tar 
Hilda- Thus tha ipatlal filter deconvolves and 
inverts the data slaultaneoualy. The two height! 
■re loind not to bo recoverable fno the iseaaure- 
ornts, however. 

P-id. <r| . . Paper ISI10J 
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1410 Omlttrr or the ataoaphata 
METHANE FLUX IN FOIESTED PRESIIUATER SWAMPS 
OP THE SOUTHEASTERN 11I1IED STATES 
Ichart C. Harr I at (NASA Langley Rataareh Center, 
Etepton, Virginia 2164S) tod Daniel I. Sabacher 
Hethana BBlaaleoa to tha atnaephare froa 
cypraea awanp habitat In four vatland aco- 
■yateaa of tha acurheaatarn Uni tad Sr a tea rang* 
frow 0.0046 to 0.06B lCM 4 a' ; dav -1 . The pcaalhla 
rPuaaa for thla range Include dtfUrencoa In 
nutrient Input and organic accinulil Inn. Thoaa 
raaulla Indicate that aaieclag data ara tnod- 
•guata to aac Inara tha role of watlanda aa a 
source of nathana to tha global enpnaphare. 

(Kt thaaa, fraahwatar, atnoapharal. 
flaophyi. Rei. lall., Paper IIUU 


1410 ChamiBhcy of tha atnoapharu 
T8E DIURNAL VARIATION OF NO, 

U. Platt (Inatltut fUr Chanfa )i At- 
DOipnlriichi Chiilii Ktrnionchunqiid- 
1«9« JUllch GnhH, Poatfach 1911, 

D-5170 JUllch, PRC) d. Parnor, j. 

SchrOder, c. Xaaalar and A. TOnnlaaen 
Bpoctroacopio obxervnt tone of tha night- 
^ ■UBVlomr of tha nltrata radical 
IM0,1 ara presented. Tha aqulUbrium aon- 
■ r “° • 3 INO,]/r Nl g,) wan de- 
toralnafl q an (a.OjIJxlo' 0 cn.* 1 (at I0 8 C) 

ID throe Independent viyi. 


Hhx lama concontratlona of NO, ware fo.ira 
to ha highly var labia. Llfotlx*. ?or ^ 
■hortar than one mlnuta In the pragenee' 
of Cog lndloata a fait reaction of n,o 
with liquid watar drop lot a. At ralatlv 
huniditiaa below 50 » tba maxi mum NO, 
ooncantrationa warn atlll lowar than a«- 
paohad from tha MO -O i -r aac t ion aequonc*. 
which oust bn due Co unknown slnksfor 
NOj and/or N,o, or to an inadequacy in 
tha preaantly accapted reaction eohana 
(Roactlvo radicals , NO^-dapoaltlon) . 

J. Geophys. Rax., Groan, Paper 1CI1JD 


IHO Chealsiry of tha acanaphers 

GLOBAL ATNOSPNERIC DI3TRUUT1W AND TSKSD 0E 

KETHYLCHLOROFOm (CHjCCl,) 

R. A. Raanueien and H. A. K. KhsllL (Oregon Crxd- 
uata Canter, Beaverton, Oregon 97006) 

0v*r the laet two years ttcBepharlc neaeure- 
state ot aethylchlatofocD (CHjCCl,) have bean 
nada at six locattona using EC/GC cachnlquas. 

The concencractone ara reported, and (t la ahoun 
that CflgCCl] concent rat lone Increaaed at rates 
of 3. 83x2. IT par year ac Alaska (170*11) bacveio 
6/(9 and 1/61, 6.6Ti3,2X per year at Oregon 
(-rtS'N) be twain 1/79 and 1/81, 4.32rLI pxr year 
at Hawaii (24*11) beewaen 11/79 sod 1/11, 4.1b 
4. BE par year at Samoa (14'S1 beevaan 2/10 and 
1/81, ll.3Sll.SX par year at Tasmania (A]'|) bi- 
twaan 1/79 and 6/BO, and at 8.7213.7E par year 
al the south pole between 1/79 and 1/81, Thai* 
recent yearly Increases are eaallar than aarllat 
ratae of Incraaaa but ara cone I scant with a life- 
line of *7 yaare <6 yoare-10 yearn) and a de- 
cline In the rare of global eatPlloni. (Acbm- 
phara, concantraClon, trand, trees gap) 

Gaophyp. Ref. Lett., Paper I LI 158 

U10 CheiiliCry of Che aCaoephere 
A TWO-D1KM6I0NAL MODEL OF STRATOSPHERIC 
CHEMISTRY AND TRANSPORT 
C. Miller {E. I. du Pone d« Nanouri 6 Co., 
Ins8 ■ DepC . , B304/C217, Exp. sca., 

Uilningcon, DE 19698) D. L. Fllkin. A. J. 
Owens, J. M. Stead, and J. f. Jetaon 

A tvo-diaenelonal chemical node! of ch* 
aCDoaphera ta daecribed. The nodal 
includes Che major features aieociited with 
advanced one-dimensional model a: 30 active 

chemical apeciea end al) the chemical 
reaction* connecting them, diurnal effects, 
end Rayleigh scattering. The xpeciei are 
transported and calculated separately, with 
iht except Ion of the odd oxygen family [0), 
01 S P> , Of 1 D) ) and H end N atomi. The 
transport scheme contains both diffusive 
and adveciiva term*, with the advective 
circulation field of Hurgatroyd and 
Singleton (appropriately scaled) <ued to 
approximate the Legrangian mean flow. 

Comparison of the model predictions with 
ptmoepheric observations of long-lived 
trace ipeciee such ae 0, , N_.il, CF -CK . 
CFC1 j, end CH h suggest! that the transport 
parameter ixat ion gives a good 
representation of actual trace epetrei 
motions. For constituents' which ar- nort- 
ec* iv# or whoso chemmry i* !«•• 
known, the model it a uieful diagnoatic 
tool for assessing our eutreni 

understanding of atmospheric chemistry. A 
number or aigni Meant dlicrepanc ies between 
experiment and theory ere highlighted, the 
moat important being in the Cl, and HD, 
families. 

J. Goophvi. Ros., r.rcen, fnper litlIRT 

1410 chemistry of tha atanaphars 

TKI LIFETIME OF CARBONYL 6ULF1DE IN THE 

T8DP09PRERE 

J, E. Johnson (Dapartmant of Atmospheric 
Be lane as AE-40, University of Washington, 

Seattle, Washington 98191. U.3.A.) 

Recently reviaad aatlmetas for the photo- 
chemical loss rates of tropospheric DCS indicate 
that ocean hydrolysis may ba tba most Important 
•Ink. A llmpla alr-asa thin film tramftr medal, 
couplsd with wetor hydrolrilt lodicttes that tha 
llfatlma of tropoapharlc DCS with raspecl to 
this flux has a lowmr-llalt of 11 yaari, which 
ylalda a oat lllatlma for tropoapharlc OCS of 
4-7 yaaxe. (Atmoephers, carbonyl awlllde, 
alr-aea) , 

flaophye. Raa. Lett., Paper 1U080 
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Geodesy and Gravity 

applica- 

, r , e (K**t1 Surfice Weapons Center, 

oraplwtric geo- 

n lMl i,j. iugg sssambly h»s been 
RW » IM * . jnalyili of radar altimeter 
*MW* 11 ; "HL 1 tot SBCS-3 «nd SEASAT- 1 
‘“-irShe GEOb-3 Oti h»* propdlad *he 

Sl’lirtBMl « f the «“ in 5l,rr • C •■ " 4S 

T im h“iHnlfUMt imavnt of gravlmstrlc 
[Bllniln « * Pi sa t e iHt( data completed the 
SjffaA of .bout D?6 in Ijtl- 
i'Ti nfl^flttude or better, and proved the 
'w*,'." nf the daU. The accuricy of the 
'^WlfliMtlaaUd to be better than 0.5m. 
"ivSvSTAR Global Positioning System la 
JudU provide • Kjor .dvance In poiltlonal 

SJ. (• lb* n < d > 980 ' 5 - 11 ,s •** l4Cted 

S aoitt ions oT sites to l m accuracy and 
SSSttlMS of sites to a few cm accuracy 
!!ii Mohtilntd in • few hours of Um* on site. 
^ISiSu Seodcclcg Vol .5, «».«. »80 

CRUSTAL DEFORMATION OH 
m SU MKAS, HAYWRD AND CALAVERAS FAULTS 
*h£U SAN rwuicisco, CALIFORNIA 
Jl (rtKOU (U. S geological survey, MS 
WAHeffild Read, Menlo Park, rallfornla 94025 ) 
MIhvUI .nd J.C. Savage 
Mbits o t t geodetic network or 115 
l(Mi craning the San Andreas, Hayward and 
Eilirtrii faults In the vicinity of Sen Francisco 
hj etiiured repeaUdly between 1970 and 1980, 
uiraiNlid detail) about tha aceomwdatton of 
nlillre plat* motion «n this ore*. The most 
iirlllii rtsvlt (s that the deformation li not 
rilin'? iHtrlbutad across the tret. In tha 
H il u, along the Hayward and Celaveras faul u 
ill Milen appear! to takt place aa slip directly 
«i tfn ftil t wl ih no accumulation or itraln In 
P 4 adjacent eruit. On both the Calaveras end 
MKrntrd ratal ts tho rat* obtained for the 1970 
tilW period (areas with geologic ratal 
epwini i riw million yoars and with creep rates 
qiulig i few diced*]. The Hayvard fault alfp 
nu l»7 * 1 om/a. The Calaverai fault slip 
>tU li f T 1 n/a with perhaps half of this slip 
HiVlbita? acroii a tone a few klloaoters wide, 
iralibty Inelastic deformation of weak near 
tjlace aaterlal . Iht abstnee of strain 
Kiwlitlon In tho east bey la surprising since 
MhrMrd and Calaveras faults have been the 
Ute or large tarthquakas tn the oast. A block 
located milt of tho Calaveras fault and south of 


ntiiPoilUs fault has been routing clock- 
du It a rate of 0.3 ♦ 0.1 »rad/e with very 
llttlr Internal deformation. Along the San 
InviKO peninsula no detectable slip occurs 
ilm thin 1.5 aei/a) at the surface but 
Giraclitlp itraln ti accirulatlng. Naer fault 
I'liMtralo rates are 0.6 * D.l j Ural n/a 
InjlravlM) with direction H47*d * 9. The slip 
rill "Mr ini Sin Andreas fault Is T2.2 « 3.9 
m/i, dlitrlbutad across a broad font. The 
nUtlm notion scroll the whole region during 
l“i period 1970-1980 la 32.1 * 7.4 nMa- 
: ‘mihjs. ***.. Red, Pxpor TklJtb 


10 ) L* xx trie obsermlons and methodi 
* "WM-PP0TECI10N METHOD APPLIED TO DETEC- 
mi» REJECTION OF ERRONEOUS OBSERVATIONS 
E. Cl#ricl, H.H. Harris (University of Queeni- 
>ri. feet, of Surveying, St. Luda. Qld. 4067. 
■Jtriltt) 

P< piper dlseuisei i statistical theory for 
H'icilMOf out lleri In obiervetlons end for 


UMuntng of their reliability. Contrary to 
? HHfl approach of testing based on 
• probabilities of making errors type I 


...II . CMWrj k/|JV A 

I J 111 IMi mm u U b»std on tho 

Miwmcm the reject Ibn criterion would have on 
MJIUMted panireten, A photogracnstrlc 
wvli is uiad to illustrate the application 
. 1 .* u * > r»- Coqxrlson with the theory of 
ili ! 0,1 teli experiment yields essentt- 
Jif fdmiul re sul ti. No theoretical link of 
... has howevir been tUempUd. 

r > jKrlot* gecdeettci Vol. 5, No. 4, igBO 


WhjjMrder ht monks of the gravity potential 
in ..I.!?.:. *?-!• **' gravity anomalies 
Il aSStS"*™ 15 F0R CE0,D COMPUTATIONS 
lui/hS Ilf teedetlc Science, The Ohio 
I tl'tf. MiHbui. Ohio 47210) 
f-r "1 correction toms have been derived 
ran!! , du computations when the Stokes 
liral !t,k‘ 9 rt * 1 Ty moral los In a cop Is ecor- 
Rex^fte-bUI coefficient Information. 
cum ltrlls Ir * *D"9 wavelength end 
Hl_ * ‘J* C *P Hie In which Its grovtty anom- 
ri".!?J 1 y- u,,n 9 tho regular stokes equa- 
i, ,!** correction for a cap size of 
Ihli! i .f? ,rt, ! ch reduces to -27 cm when ch* 
(JC*bi*»v 5 *! .** "Odlfled by subtracting tho 
nnJLI5'i 5t0,l, i function at the cap radius. 

I-. . corr «ct1on temi were also derived 

'’"dhn Harsh/Chang geolds. When 
-la Sir 1 correction could veech 

c -'recil wl il, -As'cS 41 * ,,M of M * the ■ ax1 “ u ' n 

•-SLSrr 1 * 8,1 ■•9* Ir * g1* ,n for e nirter 
frill For hor* 1 requiring accurate 

M ® nj lI,45e correction terns should 

' r »>fVi. R*». p r* 4 1 Pap , r | gt 2 sz 

■"artaS h *raon1es of the grgvlty pot*n- 
lUtriir.. 1 ?]* *od lecal gravity anomallet 
* SOME METHODS OF 
CL MAVITY ANOMALIES 

ft* rum b K_.* °f Surveying, University of 
»Min L5R; , 5 ,,th ! Sooth Africa) 

'-ntaro? 1,1 <r# required for a 

9*m mm n 9«»daiy. In many Instances 

i , ii r 1 fcitta B ! fc ?r ,<M fte d frw> non-unlfomly 

,n tej* P*pw. three 
f'n. eiiMuS a. *5 1s A 1 "* diction are eoie- 

f 1 * S?° d »«tell.r 

»■> VephfSl (J3 * fr J c, ‘ Theie methods ire: 
M4tol“ 1nt,p POl*t1on free anosmly 

ic| I"! !'!** 11 lurfaci fitting, 

us,nfl * ,oca ‘ 

,ij, l to be hnMii Sr*9bteal interpolation Is 
fl > Doth Im« ,n ''Dions or iparse 
'f iiel 1 > r ti-,, V' n»Uwdi provide results 
,r w leni i 5*?"^ ijth the RMS error ranging 
**Uli!5 u , , ;f dense data, to 7mgal In 


imT,I™ d0#s not h,ve teeae 

Wlu, crlpt> alrl!.^ P^terable method. 
m ««*a*t1ca, vol. 5. No. 4, 1980 

Iwt-flrdir K. 

THjte* flald MrWllltci of th * gravity ponten- 
Of THE GRAVITA- 

: ‘ ^berg THE IDENTITY 

i Su,t taarf t *J e ^** In * t,tut der Unl- 

Sjj s«vi- = 

Ife lcintfo^* J™. n WiL1g*ted. The >M . 

du5||) ‘Cilg^.^^CIn l Inter approxl- . 
b|T ‘P barlcai wtetloni 

of iS n i« origr . to apherl- 


I m*l Md not ... 
a trenslaglori'. 

[ degree e Into. 


hti. ~' rayi i a 1 nt< 

"4^ «LS*2! i , tnS W*. Geo- 
nr l*tl^l"^ ,,, polar Zm "“teC** 1 *' variation 
di. •J , Sr*8Hon, translational 


1935 Low-order hsmanlci of the gravity poten- 
till field 

PR0BLEh' DI * NS, 0NAL a0KnC VALUE 

L 6er6 «S P0u,M 5,54 Pa ‘ , »‘oii Street, 

Athens 803. Sretce) 

,„I h ® geodetic boundary value problen Is dorined 
and Subsequently attacked In * t-o-dlnenslonal 
wdel. Complex analytic methodi and conforul 
mtpp ng techniques are used for treating the 
pi6blea rigorously. The various approximation 
itade In Lhe three- d Irons local cam aro formu- 
lated In the plane model and thf problem Is 
reduced to equivalent singular integral aqua- 
tions. 

manuscript qeodaetlca, Vol .4, So. I , igg) 


1935 Low-ordar harmonics of th* gravity poten- 
tial field 

THE SPACE L1XE WLQDEHSKY PROBLEM INCLUDING THE 
ROTATIONAL TERN OF THE GRAVITY POTENT 141 
A- Dode (tkil vanity FAF at Munich, Hamer 
Kalaenberg Hog 39, 0-8014 Neuhlberg, Germany, 

Fad. Rop.) 

E-H. Grafarond (Dept, of Geodetic Science. 
Stuttgart university. KeplerstraOe II. 
ra Box 560, 0-7000 Stuttgart 1, Germany, Fed. 

?he linearized bowdary operator of the 
geodetic boundary value problem is derived rar 
a normal potential Including a tom or the 
cintrlfugal potential. The HniarKad bomdary 
operator Is rigorously cospuled leading beside 
a derivative with reipect to th* spherical 
coordinate radius r to an additional derivative 
with respect to the spherical coordinate lati- 
tude *. The linear! red geodetic boundary value 
problem is rigorously solved by the Hilbert 
space method, a.g. a spherical harmonic repre- 
sentation or the unknown disturbing potential 
and the known gravity anoaaly! A base represen- 
tation of the Infinite dimensions) syttsm of 
equations Is achieved by using rocurrenca rela- 
tions of spherical harmonics and Wtgnar Ij-co- 
efficlents. The solution of the system of equa- 
tions is constructed by o Keunann series whose 
convergency Is proved by a theorem of the aatha- 
aatlcal fix point theory. It becomes obvious 
that the solution can be represented by a gene- 
ralized Stokes function which beslda the epherl- 
cal distance depends upon the atlnuth or e great 
circle connecting two points projected onto the 
uni t sphere. 

manuscripts geodaetlca, Vol .6, No.) , 1931 


i960 Rale done of qravtty Qhiervationa to tc:- 
tonice and laoai.ay 

DIE DA nr UP SWELL. ATMCAi r.PAVITV CV«ST*AtnTS 
<W ITS ISOSTATIC CCetPZNSATIdl 
S.T. crouqh (Dsparcnonc of Ge-mc lencoa. hinh, 
Uni vara lev. Wait Lafaywtte. IndMM 4>90>i 
Tho Irto-ilr rravlty obitiwd ov,i Uw 

birfur Su>ll 11 explalnaMo by l-cal ImnjtU 
tiloncs with . rv .,1 *pDr>»>iMt<IV SO tr dooi- • n 
iv.riqn. Ihli rc-.t depth le ilmil.r in (hoi 
inforrsd t«naatn other Afrlc.m Uomce in I W'-itn 
kmbk •‘idrlat* iwlla. auh'ioB'In-i tlkii 'no 
bir fur Swotl 1. j b-'-tni-vr -jplilr crc.iln I by 
lith-j.-hurlv icbojtinq. i*r.ini», Bit- 1 r '■!<■, il I . 
Ccophrs. Rei. leu.. Paper 1 LI MS 


19 BO Tides 

DISSIPATION DUZ TO rmLIQUm IKDUCSD TTt'U l» 

A KELVIN -VOIGT VISCOELASTIC BOOT 
W. C. VonArsdsla (Departsant or Hachanlcal Bnql- 
nBocing, Unlvorilcy ot KsUbLcji. Hontm. TI 
(70041 

Tha loci 1 and total diiilpatlon rate of aa- 
ch an leal anargy La calculatad for an ltwxepr.i- 
BtblB. Valvln-Volgt body In a oireular orbit 
■Uh finite obliquity. Thla naterlol II diartc- 
tarlxsd by a eh*ar modulus and a vlacualty. 

Uhl la In principle both *r the*n matarlol con- 
etar.te ecu Id fc* dorarvload oxpBrlmantally. only 
th* shear modulu* ta kr,-»n>. Ih* variation of 
tho total dissipation rata with th* vlseeatty 1 * 
studied, ror ■email' values of tho vtacnelty. 
tha Kslvln-Volgt material ,pj. realm ate* thi 
bahavlcr or on olaetle solid. I" this rang!, 
reeulta for thi zorth-Noon oyatam are almtlex to 
tho ■* obtained by Pealm tiA C«»»*n (Icerua, 16. 
24S-Z69, 1978) using a modified form of the 
oleatlc solution. Toe 'large 1 value* of the 
vlecoilty. tho result* are quilltatlvoly dlffBX- 
■nt from those in the 'eltltlc' range u ***““■ 
effmete doatnete th* materiel raaponae. ITldol 
dlaslpaticn, vieroalsitlrlty) 

J. Geophys. Rex.. Ped, Peper l»l-75 


1990 instruments and technlquas 
THE0RIE DU QYRDCOHPAS SUSPENDU 
1. EQUATIONS DU HOUVEMENT . d 

L.H.A. Jeudy (Dlpartamant de c t d^ ^ 

Cirtographlm, Faculrt da Forester le et Gtadliie 
UnlverilU Uval. Ste. Foy. Qu*b*c G1K 7P4, 

^*For* leva ral decades, the suspended a"W« 

Into occount tha P faet 

closed In b carter suspended ^ » 

tape. In more r»oonr wofU. U* a*? 1 . rv?-l2!k. 

has been rtlllitd (Grafarond, 967), (Vaaltat. 

1972). Still U does not W J *£ r ay £rtuse 
tha axis of tta gyroscopo *at s f Ktorl»y beau 

scope I* NMfteJ Ho "WJJJ nre than 
slight approxl^T* f 0r tta 

five unit* of (he •te* h ^ , Sj rotation, 
centrifugal forces duo » tta w . , thU 
The consequence. 

we havo i syittw with ”■ re dEgrew extromliy oT 

(two I of rtj-*- 

the tape fixed to the carte . (M ^i. 
and th* three till**- »"? « SJulu who is using 
Hon of tne carter. un *^ t « „ 

Cordon onglos)- I" ' equations In 

SBLfJS S! « 

wniti,,. w‘- "" 

THE USE OF THE UO« ixi^AHMSfLINE 
CALIBRATION QF ^ Altana 1 1 (Ompnrt- 

Stifnghu. stw. **«* •“! 

Iha Laser tho'.cilibr»t1w 

adopted at Ho tUMtef ovor a* .. 

basal Ini, Mi jttto 

VlfgNIR MS'SflSfflSSlBi-lHI ‘J* 

. acartelai. It te Mtlel problajoKlth 

' siting and laM KJ cgotrloB and - , 

tta machaRl^ngy;^ u j 

pBMurlrg syitam hav* hi9h prtclolon 

tantiel of th»: ntahtart-^r 1ty of ^ 
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Volume 16, Number 3 

CONTENTS 

Shtoinbsrg V. V., Ivanova T. G., Grayaer V. M. The Gazlt earthquake of May 17, 

Lukk A. A. Seismic fracturing, erosion pnttera and alross-atraln atato al tho Garm 

region 

Yakohson A* N. Temporal characteristics of Rayleigh «ave& in laterally inhomo- 
geneous region of Okhotsk 

Dobrovolsky I. P., Fridman V. N. The use of Richardson extrapolation technique 

j * l "° .Problem of Boismic ray propagation 

Brodskaya S. Yn. Pyrrhotlte as a geothormomotor indicating reheat log of rocks 
Nikolenko V. I, Development of a programming system for complex interpreta- 
tion of geophysical fields and discrimination of geological objects . , . 

SCIENTIFIC COMMUNICATIONS 

Zolotarev V. S ochilnikov V, V . Geothermal conditions at tho Afro-Slcflfan alii 
Megahed A. A n IVuvchak R,~P, | Thormophy steal characteristics of poriclaso el 

high temperatures 

Sardarov S. S., jr^ Onkin V. D. Experimental studies on lldc-dopendont delivery 

of thormal sources 

Shtemenko Yu. N. Optimum oslimalion of source magnitudes from data obtained 

al a network of stations . . 

Shtemenko Yu, N., Tsyhuisky V. I. Efficiency of magnitude optimum estimates 


Geomagnetism and 
Paleomagnetism 


73J0 Sfutlil verlat loro, 

* CldSIk UAIIIMTIuH UF IKE RUiU'TIO'l «THI Ilf. 
lUUHGIutU.lER DATA (UK GF"l».(GAL bUI'OS 
a, Ragan irhaunlt Cuiporatiun, llud Old ILjJ.w 
R'M d. Hal van, Virginia 771(17) li. Han.lB.lHin.«cliot 
and >1. Suglurd 

illohal and rvgltinu) iludlx* „l l lie data 
abstracted Iran ili„ V„g-> xjlvlllirx Mvt drnaii- 
•lral>d riw uLIHiv uf s.ilvl I li u xiigiuruncl t r 
Baseurmaal ■ in gualuglcil *tudl> X. Ik»fwr, 
doiallia eiealeailua ul i fit*,- darn xo'ala iMt 
lliuru xxlaix a connldarablr vuunt ul iwl»t 
leauUlng iraa rxli-rnal (lalde and Jala r.-Jur- 
I lop luchotquoB. Such polk* Inhibit* nurc 
dutdllud tludlCB with tha Fugo dll a and ,'ul J 
ulailarlv alfucl lhe utility of dal* lice th- 
Kagan olaklun. Currulitlon nl fugo iitrllLlr 
data with ground ob**rvaian racarda *nJ ecu- 
oagnatlc IdIIcib, wax vupl.'jed to l dam lly tin 
uIiiwki ol *iluri<al f laid *(<act* ,u>d d,xu-unl 
tho data radactlon piablixi. Significant uffucln 
af il>* Sq <urr>m *r*Lon, Including tho iqui- 
torlal olocLrojot, ate ihovn lu ba *1111 In rha 
data despite Ihu local Hat sc raining, lu'li 
affacli ar u totally lb agratponl will' Ihrnre- 
llcal doJbIi ul thi* cuilini tvitia nl ihouM 
bo con* I J> rad In Hageat d«l* irdulM a* l>„ 
Ihuoral leal no-l.i pi.'IUn lhat II * ^1 ewteem 
■ay *1 tint! have ulgnlt leant etlici* »«* -it 
tha daun/dutk local llru» ul tha HiyiiC oiblr. 

The elate o( tallatlon nod dell Jl Ion of t'e 
Bagnilotrhar* It vividly r-ririfa.l In « h « r^X” 
ava>ur«o«Bt! Jf-I v*ll ccnalatci wl|1i Ih' L-ni 
India. Iha ring cuirini corrrcllnn applied l„ 
tho Yoga Jar « “*» *••" l c L* °* var.lng qua 111 , 
depaading upa" the till* o( Ih* nj|ealu*[h*i* 
and the Idiglh ol «al*IIH* trad dat* redw.vd. 
Thaaa oflccra conMned ulih th* IrrrdalJi dlatrl- 
bijtlon ol d*la Iron 'he tcrllvldual f'’4o •*!»■- 
| its* eja result in pvxad- snuilllt.i *« 
doncod by a cc=p*rlsoa -f Hdllllu J«u 
reduced in a faihluo to nlnlslxr tli«-» v"h 
Lhasa pravlously publish' I o.«r (■« *■'*> »«'• 

J. Gfophrs . Ret., Fed, fjpar IBU'j 

2JO0 Tin* var Ut Iona, palatsugnat law 
pAlXCMACXfTIBH 07 THE UR 00D0VICUX »10A IIOI 

ou yroh viaoonu, ioua a» uxunia 

Wdllxa 7. Xian |D*hx(mi ol G*o!o«>mI Sel- 
onca*, Unlveralty of Vl.caulo-HlIwMk**. 
HLIvoukoa. ut. J!70l> 

Tha Ms Iran Fonatlon II stoat Ordovlelnn) 
ix a hxnatit* and goothll* rich oolitic ora 
which occur* in l*ni abap*J dapoaUl oo tap of 
the Knquokot# *helo (Lata Ordavlclga), *1 oolp 
a f*w locttlcBi la UUconala, Iwo ond llllaali. 
Th trill I Jaupttlxnlloa of s^la* from thooo 
chr*o acaroe, Ladlcitoo tb« ramanroi* It can 1*4 
by hematite. Chemical daaa|MtUatla> tu|f*ici 
th* romamoco la produced by th* lotoratlllol 
material rathar than th* oolite*-. 

Thu pxloopolo avaragtd for oil *l**« from 11 
■ample* of tha Hod* or* li it B*'.*", V4B* 

(a93 ■ It*). Thi* polo poalt loo i* alailar to 
I.I* Mississippi *n to airly Fatmlao of fcrth 
AMrlca rathar than latait Ordovician. Th* 
diffarcaci hatwaro th* known aa* of tha Had* and 
tM elm* of mainatliitiea ndl«" that tha 

httutita la tho ore wax gradated from dehydra- 
tion of goathlt* probably *■ a will of toeiBi- 
ie uplift io UlicaBiln durin| late HUilIKfplm 
cima. Io addition, thoxi roxulco #4d auldesce 
to iho thiory that th* 8*4* or* wn forrod la 
ivo *t**a*. The oolltas were produced 1 b a 
near »bor* mviroooaat during th* ihoallag of 
eh* Ordovician ■**■» Tha oolltio wo*e »Mb In- 
enrporaced in Iron rich midi. Burial and litor 
, uplift dehydrated th* Iron bydraxld* «o hema- 
tlN. 

Osophya. Rob, Lott., Ptpar 1L10Z2 


Hydrology 


lllO GrooAutar 

kstmu or cotriwimc on in an. o i« d avzwi in 
gflOTPSIBr HMD* T»kl Mnnua w «U. 

Hpuisix a, Yhmvrlk, C. Ir, eslsr (TV cholera - Tho 
1 1 real I u till to of Taehm>lcqy a Haifa, I irool ) . 

A major problem in unllaid ciuorn* located In 
aqolfar* la ulntaDanc* of th* w*t*r ubli H r 
prescribed level, thus preventing mlgretlon of 
oil. in udtc to Mletaln a praecrlhad cmnecont 
lovnl li la naeoieary. In ooet maa**, » i*)Mt 
water Into aquifer. 

Tha Influence Bl rock profortlea and of tha flew 
goomotn on th* ret** of valor dpi Into tha ci- 
ygzn ail os tha ohap* of tha phxaatle wxf*e* 
w*i* atodtad. flu aquation* of flew war* wine 
by b Bodrloal molhod tod Ut* reeultt m« pre- 
is * din* ns Ionian Bern. 

ugi cemUtltta ttklutl fem* th* analyel* Of 
ID* result* •» fil the tala of Viter flrau loto 
Ui* Osvoin Incraaaaa apprexlutely linearly with 
the depth of the eavorn roof bolou the oanltant 
level In the InJMtloB mile U« 
all to the cavern, th* Injection wdlta ohomld he 
located at a dleteive* from th* cavetn rentetllno, 
leas then “ 9, for t depth ot the clean goaf 
^ ■ g,T| helou Um caMtfat watar level In U» 
well*- Tha dlaanalcnl**i length Lp end dapth 
Hj,, *»■ dlEtoed *a ratio* to half with of 
cavern tail itoiog*. phieatic eurfecel. 

Haler Reieur. Re*., taprr 80*1019 


k!sq8TJbS 1 (u#lfl°Unlvor*lty or TnchnolOBy, 
gepl. of UlYll taglBiarliigJ 
SteirarBloii of ^arllclms in iovprncd by > 
dirraranktai aqunlioe, vlilDh ha* bean 
darlvad Id 3972 by Da JoqmBlln do Jong 
ualns a go- called canal jodml (Jfllrndueiid 
by biMBir in .1957 for LhH eOHjiitatlon of 
Bha ByrtBdlDg «r «H by groundualar " 
n ovine wrougn irorwia n(dla)- Tfl* U _ 
another ■athBrnaBUnl approach baaad upon 
tha Hu model. IDiepanrlon , a^SblMi, 
particle*, a tochaallcal opproxch) . 

Hater Reiour. Rei., taper 1H099I . 


3130 Groundwelar 

OH IH( C'WUtATIOR OF MJCIA7I VELOCITT AIK) KA3S 
BAIAHCi IH THE FINITE- EL EH EXT XOCUlTM OF DtMJXD- 
WATER run 

G. T. leh (Out Bldgs Bat Id aal Laboratory, Oak 
Ridge, Tewseaeos) 

Hardee velocity haa baan convent I ooa lly cal- 
culated Io tha finite aliment mods Mag of ireuaJ- 
watax flaw by caktag tha darlvntlFxl of the 
computed pressure Held. Thla ruulte in dle- 
cDatlnultise la (ho valor Ilf field at nodal 
point* and alameat hound iris*. Dlaeaal laulllai 
become owrmoua whan th* coopuced prisioie field 
le fat from a linear distributee. It la propoead 
In thla paper the* (he Malta element procedure 
that I* used to ilaulala th* proonura (laid or the 
n.,1 nr urn -content field also ha applied to Darcy' ■ 
lau with the derivative* of the computed proaeur* 
Meld as the load f met tan. Thi ptebkea of Ate- 
(wIImIit la Ihea eliminated, and tha error of 
■use BiIbiko over the region of Intoreot le much 
reduced. Iht induction la from 21.8 la 2,21 by 
ana nwaacli-al achuma and from 29.7 to -1.61 by 
another lor e l ten* leal problem. (Groundwater 
(low, flilti-alomoDt ealslloi, aelurated- 
uniaiureleJ porous media), 
eater Prac-.ir Fei . , Piper 1*1189 


JlJij Graun teltcr 

IKO FlIAbt now ^r>*Jl ATGu74 oF a|P STiKAGf IN AN 
AQUIFER 

I'tvld Heir i (U/S Icrp-jnllun, C"vl 'jwfnll I 'ir'.t- 
Group. I frmcirtn Place. wr-:bull>o. >*0 2 >lh'j 0 ) 

A lel-pNgto floe rCilel li iirwtcnlod for vi-,,1a 
ting (tr vlarg.j? It, an JvjHer 'Jlc'd (nr a r.;n. 
pruned el r vlorj..,. inl--i lhe gj.e'ninq o-|„|. 

Hunt devcrlbi"! thu f 1c- of air gn-J eltcr jru 
coupled oiHIncir g ur t lal diir-rvntlil equJt<vn% 
jn.i jre tolvod h, j Gilertm finltw elrctl -*»ir.. 
cd. iFe r«:„ltinq < c<vutur ncdel it uted lo ti-u- 
tile the (tr — itur ql'.pl iccxnt 1 r> a ono-dl'n- 

tlpnd tcareqe 'etur,olr Jgr1r..| djll, jir cpClir,) 

In* correipondln.) ut.mlon (n ) prettwv ,in»- 
dont. rod tn* eflect^ ul rwterwuvr i.’i'Olul'l, 

.in ih* M(«v #r« pretcnUd. Ire 'vtul’> ‘■p. 

I lined lejllttujll, <J«lcrlbv 4 .v'llMu- v.)lu--J 
tlorlK tyttcr. *l|h only a t-.|1l Cjn-jw in orot- 
turw. (Aquifer, ccrprctted dir MC'd'ie . finite 
elervnt. teO-tMln Mol 
"lt,» >< - •'» Ara . Pii-n I" 1)1 K 

31*0 Limnology 

DBTEIHUAT10R DP CKAlACnPISTlC VAUJ11 TO I PHYSICAL 
AT® CONICAL LAU IIDITOKT PA1AMETI1S 
l. Hlkonaom (Hit [ mil Swedish, forlraameni Piotec- 
rlcn Board, Io, 8043, /JO 0B Uppsala, Iwudin) 

The aim of the prueat wart hit bain to dlaruai 
how cherectuxigtlc values tea be data rained fer phy- 
etcel end chesicjil itdioeni paroaeier* In lun. It 
le shown that various physical eedUant parmeatete, 
i.g. wetax coo lest, bulk deailty, organic cooleol, 
grain ilea, dogre* af caapectlan, ui eediwat 
depth, may bo xelitid ta each other end eipotlelly 
to tke water control af the IS die* its, which uy bo 
cootidexad as a hay permter Io thla context. 

It le deeouitrited that the ereel dlelcibutikn of 
tool* physical permeiori nay (a datcribid by iba 
ful IowSbb gao a rei (enrolai 
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where fh,>j is Ch# alvan pNyeieal eedlaent parece- 
tsr from the l*y#r 0 - l aa, Ph* ii tbe charge lexl - 
| dg coolaat of tha pirauacar In the given laka/be- 
itQ, El f* 0° eeqilxLeal lake cengient. Kph is a pile 
meter coutsat and Dp Is the relative water depth 
(Dy • LOO l far th* uilsm depth), 

The validity of this xelaticmibip le illuitxeled 
foe five twediih lakes (BJIleane, VZnein, saxtham 
Vlttero, wee cam Ktlaren gad Eholn). Iha calatlcn- 
ehlp i* lemortenl since it provide* a mesne foi 
prognosis tod detexmlnitlaa af pfiyelcally relevant, 
chaxaccerlitic value e. and not Just traditional 
elaciittral waluaa> auch ai wirlron types of asoai. 

It It demaaetxatgdi 41) that tha dietdhutlea of 
phyxlcel sedlaaot patameter* depend* on tba voter 
depth (the relative water depth), 411) that the 
spread (eceadaid deviation) aioand the mean ie 
large In shallow watari, state erosion, tre&tpeTta- 
tln as wall ai atnmulaticti of fine oeJlaesre may 
appear, (111) that tha spxaad desiaaiea with In- 
creeslDB velar depth, and (iv) that th* spread (a 
relatively email at all water depth* within the 
seme of accuoulatim. This ellare tfem deteraina- 
tluBOf a Chirac rar l »lU value at Dp • 10s> 1 4" 

D— £|) . Thla argueini will only M valid in lakes 
with are os of acciavulat Ion. 

The "cTltlctl" water concsoc I9 |,lI separating 
area* of acnraulation Irom tenet of r tanipuri alien 
may be eetimaieA rrcra th* relationship w r . A ■ Wj. - 
14, share ife le th* rharacterLetlc water conlinL. 

fharacteiTetlc values map b« determined In a Bi- 
mil it maoner fur chemical paramtteri xhaelng a 
high correlation with the wafer content, l.e. *»»»*- 

tielly oon- com mol Bating parsaeoiors. 

For cvntMluci*c ewbttaacei, which aca Ji it r thr- 
ead In a typical way in lake aedlmentB in the form 
of dl it l nee tong was with dac teat lug cuncent ret lone 
with distance (rrar Use pal luting lourcm, chttecterl- 
Btio VAluea ooioiat he datmimiaaJ with the menticoel 
method. Kcilwver, tor caatamlnat log •uhotencoe, I Iha 
mofrury in Bhi inveeLlgiled lake*, char octet let Ir 
valuet may ba determined team the map illuaiietlng 
the areal diatrlbwtlan pactava, dl thm steal me lien 
walua.' (Lake gadimemi, models ipatlal var I at Ira, 
take typical veluae). 

Kjter Reteu r, Bat.. Viper IHMBI 

3lbD Ihraolf and sir veal Lau 

a pcooKNUnoK «nao pm m umc-tbhm boiedu- 
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Mfri Turieonfltydco-^ifbeCs Vayeemea. Qufbcc, 

CartAdx JDL 2N) 

This papac pcaemata « mat hod for do ton In toft 
tho weekly opt rating policy ml m ytmi ayatsm of 
m ramnlrl la eecimei thm method takes tote 

eccauat the a toe hast (city mf tin xlver flaw*. 

The Hthod (RKlate «f rave It tog the tenth* ti le 
Bool la oar opt to Union pVohlest of n at atm, vox la- 
blax aa b- 1 hroblme* of tic etat* YuliUit v^lcti 
arm aolval by dynamic pcoftramatog,. Th* celeaxi 
policy obtained with tbLg mallmd for CM«rvalr I 
la a function of the water coolant of thee rtilr- . 
weir end nf tb* total amount of point UL ourgy 
atmrad In thm dowoatrmam raiarvolre, Tha mmthod . 
to applied to m paver ayrtra of four intryalii ■. 
And thm result* obtained arm compared ta lks true-' 
eptloerai CH*lUraoar«lr mparatloa. atochanka, 
decompoatt Ion) dyngmia preftramalng) 1 
Viter Regoor. Kjoi.', Paper Itl'lH 
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